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EXECUTIVE SUMMARY 

This Round 1 Field Sampling Report (FSP) summarizes the Portland Harbor 
RifFS Round lilA field sampling and reconnaissance activities that were 
conducted from June 24 through December 20,2002. 

Except where noted in the FSP or as modified by subsequent correspondence 
between the Lower Willamette Group (LWG) and the U.S. Environmental 
Protection Agency (EPA) (e.g., EPA letter dated September 20,2002), all sample 
collection activities followed the procedures described in the Round 1A and 
Round 1 FSPs (SEA et al. 2002a,b) and the Fish Tissue Sampling Standard 
Operating Procedure (SOP) (SEA et al. 2002c). Fish tissue sample processing, 
including compositing, homogenization, and shipping, followed the procedures 
detailed in the Fish Tissue Compo siting and Homogenization SOPs (SEA 2002a, 
SEA et al. 2002d). All laboratory analyses follow the EPA-approved project 
Quality Assurance Project Plan (QAPP) (SEA 2002b). 

SUMMARY OF ROUND 1A FIELD ACTIVITIES 

The following tasks were carried out according to the Round 1A FSP, which was 
approved by EPA on May 5, 2002: 

• Juvenile Salmonid MarklRecapture Pilot Study. A pilot 
study to gather information on mark/recapture methods was 
conducted July 8-9, 2002. When it was evident that water 
temperatures in the ISA had increased to levels that were 
stressful to juvenile salmonids when held in buckets prior 
to being marked, the study was terminated. There were no 
agency representatives present as observers during the brief 
study. 

• Collection of Fish Tissue for Chemical Analysis. The fish 
tissue collection program was approved as part of Round 
1 A. Juvenile salmonids were collected for tissue analysis 
on June 24-27, 2002. The collection of other fish and 
crayfish occurred between July 22 and November 10,2002. 
Details, including agency observers, are provided below. 

• Hard-bottom Benthos Sampling Using Multiplates. 
Multiplates were deployed July 15-16, 2002 and were 
retrieved August 27-28,2002. No regulatory agency 
representatives were present as observers. 

• Aquatic Plant and Amphibian/Reptile Reconnaissance. 
The survey was conducted June 26-28,2002. David 
Terpening and Joseph Goulet from EPA, Helen Hillman 
from NOAA, and Jeremy Buck from USFWS, observed the 
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nighttime frog call procedures at one sampling location on 
the evening of June 26. 

• Adult Lamprey Harvest Reconnaissance Survey. LWG 
consultants observed lamprey harvests by the Confederated 
Tribes of Siletz on June 26, 2002, and by the Yakama 
Nation on July 22, 2002. Because these harvest dates were 
not fixed in advance and required attendance on very short 
notice, neither DEQ nor EPA technical staff were able to 
observe. 

• Nearshore Deposition/Erosion Monitoring Using 
Sediment Stakes. Stakes were installed in July and 
measured once a month from July 17 to December 12, 
2002. No regulatory agency representatives were present as 
observers. 

• Summer 2002 Bathymetry Survey. The summer 2002 
bathymetric survey was conducted in two phases. RM 2 to 
11 were surveyed between July 3 and 18,2002. Following 
a review of these data, river mile (RM) 0 to 2.5 and 10.5 to 
15.6 were surveyed between September 16 and 20,2002. 
This bank-to-bank survey was conducted during the low 
water season to obtain summertime riverbed elevations for 
comparison with the riverbed elevation data collected 
during December 2001 and January 2002. No regulatory 
agencies were present during the surveys. 

In addition, the following two activities were performed: 

• Seep Reconnaissance Survey. As requested by EPA in a 
letter dated September 20,2002, the LWG conducted a 
seep reconnaissance survey on October 7 and 8, 2002. Eric 
Blischke from the Oregon Department of Environmental 
Quality (DEQ) and Renee Fuentes from the EPA 
accompanied representatives of the L WG on a subsequent 
tour of the identified seep areas on October 24, 2002. 

• Juvenile Lamprey and Benthic Infaunal Biomass 
Reconnaissance Surveys. During the fish tissue sampling 
program, the LWG became concerned that juvenile 
lamprey were not being collected using proposed 
techniques. The L WG conducted a reconnaissance grab 
sampling survey on September 16 and 17, 2002 for juvenile 
lamprey at 21 of the 22 co-located sediment and tissue 
sampling stations originally identified in the June 2002 
LWG Field Sampling Plan. Concurrently, the LWG 
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collected benthic samples to assess the potential success of 
the benthic infauna tissue collection program. On October 
8 and 9, 2002, a field team consisting of two lamprey 
biologists from the Umatilla tribe (Aaron Jackson and 
Brandon Trelor), Helen Hillman of NOAA, and LWO 
consultants visited 11 lower Willamette sites for a follow
up reconnaissance using specialized lamprey 
electro shocking equipment. 

Details of the sampling associated with most of the tasks listed above have been 
described in individual task reports that are being provided to EPA under separate 
cover. The status of these reports is: 

• Aquatic Plant and Amphibian/Reptile Reconnaissance 
Survey (Windward 2003a) 

• Benthic Macroinvertebrate Community Sampling (Windward 
2003b) 

• Adult Lamprey Reconnaissance Survey Technical 
Memorandum (Kennedy/Jenks 2003) 

• Sediment Stake Erosion/Accretion Analysis (Anchor 
Environmental in prep.) 

• Lower Willamette River Multibeam Bathymetric Survey, 
Summer 2002 (DEA 2003) 

• Results of Seep Reconnaissance Survey RM 2-10.5 Lower 
Willamette River (OS I 2002) 

• Technical Memorandum: Lamprey Ammocoete and Benthic 
Infaunal Biomass Reconnaissance Surveys of the Lower 
Willamette River (SEA and Windward 2003). 

Fish tissue data will be reported in the Round 1 Site Characterization Report. 

SUMMARY OF ROUND 1 FIELD ACTIVITIES 

Round 1 field activities included the following tasks, which were approved by 
EPA in a letter dated September 20,2002: 

• Collection of sediments at sculpin, crayfish, and benthic 
infauna stations 

• Collection of compo sited beach sediments 

• Collection of benthic infauna 

• Collection of clams for tissue analysis. 
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Each of these activities is described in more detail in the following section. 
Results of these tasks will be provided in the Round 1 Site Characterization 
Report. 

SEDIMENT SAMPLING 

To support the human health risk assessment (HHRA), composite surface beach 
sediment samples were collected at 20 beaches in the Initial Study Area (IS A) as 
described in the Round 1 FSP and EPA's letter of September 20, 2002. Beach 
sediment sampling occurred from October 9 through 14. At each beach, samples 
were generated by combining randomly selected, individual 0- to 15-cm surface 
samples into a single composite. All sediments were collected using stainless
steel hand corers. Mike Poulsen (DEQ) participated in the beach sediment 
collection and modified the definition (start or end point) of some target beaches 
during the field sampling. 

Surface sediments (0-15 cm) collected for chemical analyses to support the 
ecological risk assessment (ERA) were collected at two types of stations. First, as 
described in the FSP, co-located sediments were collected at all nearshore sculpin 
and/or crayfish tissue sampling stations (12 of these stations also included infauna 
sampling stations). Second, surface sediments for chemical analysis were also 
collected at 10 additional benthic infauna stations to provide additional 
information on the distribution of benthic infauna in the ISA. These stations were 
situated in both nearshore areas and in the navigation channel to supplement the 
distribution of the 27 sculpin/crayfish co-located stations. The co-located surface 
sediment samples were collected from October 16 through 25, with an additional 
sampling day on November 12,2002. 

All surface sediments were collected using either a 0.1-m2 van Veen grab sampler 
provided by SEA or a 0.3-m2 hydraulic power grab sampler provided by Marine 
Sampling Systems. Co-located surface sediment sample collection procedures 
were observed by Dana Davoli (EPA), Helen Hillman (NOAA), and Jennifer 
Peterson (DEQ). 

BENTHIC INFAUNAICLAM SAMPLING 

Soft-bottom benthic samples were collected from 22 stations in the TSA from 
October 22-25, 2002. Benthic infauna were collected at 12 of the sculpin/crayfish 
co-located sediment stations and at the 10 additional stations in both nearshore 
areas and in the navigation channel. Infauna were collected with a 0.1-m2 van 
Veen grab sampler and sieved through a O.5-mm sieve box. For the ecological 
risk assessment, a single replicate was collected at each location to provide a 
qualitative indication of the benthic infaunal assemblages throughout the harbor. 
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During the juvenile lampreylbenthic infauna reconnaissance survey conducted in 
September 2002 (reported under separate cover), it was determined that the non
native bivalve species Corbicula fluminea was the largest and most widespread 
benthic invertebrate in the ISA. In some locations, Corbicula appeared to be 
abundant enough to allow for the collection of sufficient biomass for tissue 
chemical analyses. In October and November, clam collection was attempted by 
repeated casts of a 0.1 m2 van Veen grab sampler at five target locations. Also, at 
one location, an unsuccessful attempt was made to rake clams from a shallow 
subtidal beach. Clam collection was attempted over multiple sampling days at 
each location. After considerable total effort (over 500 van Veen casts), two 
locations near the center of the ISA yielded more than 150 grams of tissue, which 
is the minimum biomass required to conduct tissue analyses for a full suite of 
target analytes. Fifty-three grams were collected at a third station, while the 
remaining two stations yielded only nominal amounts. Clam sampling occurred 
from October 29 through November 5, with an additional day on November 12. 

FISH AND CRAYFISH SAMPLING 

Before fish tissue sampling began, the L WG established a fish sample processing 
field laboratory and field equipment storage area, located in former laboratory 
space at the decommissioned ATOFINA plant in Portland. This field laboratory 
was outfitted with a water de-ionizing unit, venting hood, two sinks, and all 
laboratory safety equipment listed in the SOP. David Terpening (EPA) visited 
and approved the use of the field laboratory space. In addition, he observed a 
"dry run" of the fish processing procedures and approved the methodology being 
used. EPA project managers Wallace Reid, Chip Humphrey, and Tara Martich 
conducted a final visit to the laboratory, where the fish processing team from 
Fishman Environmental Services (FES) clarified any additional questions about 
fish processing procedures. 

For the ERA and the HHRA, 11 fish species and one crayfish species were 
targeted for tissue analyses. The target species for the ERA were northern 
pikeminnow, smallmouth bass, sculpin, subyearling chinook salmon, peamouth, 
largescale sucker, Pacific lamprey ammocoetes, and crayfish. For the HHRA, the 
target species were carp, black crappie, bullhead, smallmouth bass, and crayfish. 
In addition, walleye and largescale sucker were collected as alternative species for 
bullhead and carp, respectively. These alternate species were not used for tissue 
analyses because adequate numbers of bullhead and carp were collected. 

During the Round 1A collection of subyearling chinook salmon from June 24 
through June 27, 2002, beach seining and dip netting were the only fishing 
techniques used. The beach seining procedure was observed by David Terpening 
and Joseph Goulet from EPA, Helen Hillman from NOAA, and Jeremy Buck 
from USFWS. The intended mark and recapture pilot program for subyearling 
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chinook salmon was halted after signs of heat stress were observed in fish held in 
buckets prior to marking. 

During the Round 1 collection of all remaining species from July 22 through 
November 10,2002, six fishing techniques were used. These included beach 
seining, boat electrofishing, backpack electrofishing, trot line, angling, and 
crayfish traps. At the beginning of the Round 1 field program, fishing techniques, 
sample handling, and fish processing were observed in the field by David 
Terpenning of EPA and Eric Blischke from DEQ. Subsequent visits were made 
by Joseph Goulet (EPA) and Helen Hillman (NOAA), who, along with LWG 
consultant field managers and field crew, helped clarify issues such as station 
definitions and appropriate fishing methods. 

The L WG field teams collected fish in the ISA, both day and night, over 79 days. 
A total of 1,870 fish were collected, including 863 sculpin, 419 crayfish, 128 
largescale sucker, 90 smallmouth bass, 78 carp, 92 subyearling chinook salmon, 
64 brown bullhead, 35 northern pikeminnow, 48 black crappie, 30 peamouth, 18 
yellow bullhead, 3 lamprey ammocoetes, and 2 walleye. Forty-two individuals 
participated in the fish tissue collection effort. Striplin Environmental Associates 
staff coordinated the effort, which was carried out by personnel from Ellis 
Ecological Services, Fishman Environmental Services, Windward Environmental, 
Kennedy/Jenks Consultants, and Anchor Environmental. All people directly 
involved with the fishing effort were authorized to collect fish under the scientific 
taking permit granted by the Oregon Department of Fish and Wildlife to Ellis 
Ecological Services. With the exception of juvenile lamprey, the 2002 fish 
sampling program was successful in collecting all target species at all target 
locations in the ISA to satisfy the Round 1 data needs of the human health and 
ecological risk assessments. 

Fish samples were processed at the field laboratory by a field laboratory staff led 
by Fishman Environmental personnel. Fish specimen sample handling and 
processing procedures followed those detailed in EPA-approved project SOPs and 
QAPP. Following final agreement with EPA on fish sample compo siting 
schemes, frozen samples were shipped to Axys Analytical Services Ltd. (Sidney, 
B.C., Canada) for tissue homogenization. 
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1.0 INTRODUCTION 

This document describes field operations carried out during Round lA and Round 
1 (2002) of the Portland Harbor RIIFS from June 24 to December 20, 2002. 
Except where noted in the sections that follow, all field activities, including 
navigational positioning, data management, sample collection, and sample 
handling and processing, followed guidelines specified in the Round 1 Work Plan 
(SEA et al. 2002), Round lA and 1 field sampling plans (SEA et al. 2002a,b), and 
Fish Tissue Sampling Standard Operating Procedure (SOP) (SEA et al. 2002c). 

The 2002 Round lA and Round 1 Portland Harbor RI efforts described here 
include collection of the following samples: 

• Sediments at sculpin, crayfish and benthic infauna stations 
(co-located sediments) 

• Composited beach sediments 

• Benthic infauna 

• Clams for tissue chemistry analyses 

• Crayfish for tissue chemistry analyses 

• Fish for tissue chemistry analyses 

• Juvenile salmonids for the mark/recapture pilot Study 

The results of additional 2002 investigation efforts described in the Round lA 
FSP are provided as individual reports under separate cover. These activities 
included the following: 

• Aquatic plant and amphibian/reptile reconnaissance (Windward 2003a) 

• Hard-bottom benthos sampling using multiplates (Windward 2003b) 

• Lamprey harvest reconnaissance survey (Kennedy/Jenks 2003) 

• Nearshore deposition/erosion monitoring using sediment stakes (Anchor 
in prep.) 

• Summer 2002 river-wide bathymetry survey (DEA 2003). 

In addition, the following three activities were performed: 

• Juvenile lamprey reconnaissance (SEA and Windward 2003) 

• Soft-bottom benthos tissue reconnaissance (SEA and Windward 2003) 

• Seep reconnaissance survey (OSI 2002). 

Figures l-la-b show the general locations of all stations where sediment, tissue 
(fish, crayfish, and clams) and benthic infauna were collected in 2002 and include 
a station-by-station summary of the collected media, species, and planned 
laboratory analyses. Table 1-1 is an index of all field notebooks associated with 

DRAFT DOCUMENT: DO NOT QUOTE OR CITE 
This document is currently under review by us EPA and its federal, state and tribal partners, 

and is subject to change in whole or in part 

ANC02047 
BZT0104(e)002047 



LWG 
Lower Willamette Group 

2002 Portland Harbor RIIFS 
Round 1 Field Sampling Report 

:\larch 14, 2003 

this nearly 5-month sampling program. Originals and copies of all field notes are 
stored in the LWG Project Library at Striplin Environmental Associates' (SEA) 
Olympia, W A office. 
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2.0 CHRONOLOGY OF FIELD OPERATIONS 

Table 2-1 summarizes the chronology of the 2002 field operations described in 
this report. The collection of subyearling chinook salmon in the ISA took place 
from June 24-27, 2002 during Round 1A sampling. The Juvenile Salmonid 
Mark/Recapture Pilot Study occurred on July 8 and 9,2002. The collection of all 
other fish species and crayfish was performed during Round 1 sampling from July 
22 to November 10,2002. Beach sediment sampling occurred from October 9-
14,2002 and co-located surface sediments were collected from October 16-25, 
2002 with an additional sampling day on November 12,2002. Benthic infauna 
were sampled from October 22-25,2002 and clams were collected from October 
29 to November 5, 2002, with and additional day on November 12,2002. 
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3.0 SEDIMENT SAMPLING 

Surface (0-15 cm) sediments for chemical analyses were collected at nearshore 
sculpin andlor crayfish tissue sampling locations and benthic infauna stations 
located adjacent to and in the main channel stations to support the ecological risk 
assessment (ERA). Composite surface beach sediment samples were collected for 
chemical analyses to support the human health risk assessment (HHRA). All 
sample logs are provided in Appendix A. 

3.1 CO-LOCATED SURFACE SEDIMENTS 

Co-located sediments were collected from 27 stations in the ISA from October 16 
to November 12,2002 (Figures 3-la-b, Tables 3-1 and 3-2). Field operations 
were conducted using a 29-foot aluminum-hulled research boat provided and 
operated by John Vlastelicia (Scapoose, OR), or the RIV Nancy Anne provided 
and operated by Marine Sampling Systems (Burley, WA). 

3.1.1 Navigation and Station Coordinates 
SEA subcontractor, David Evans & Associates, provided computer-integrated 
navigation aboard John Vlastelicia's boat using a Trimble 4000SE Differential 
Global Positioning System (DGPS). Differential corrections were obtained real
time via radio broadcasts from the Continuously Operating Reference Station 
(CORS) site at Appleton, W A. Positions were recorded in Coastal 
Oceano graphics Hypack Max for real-time stationing and monitoring of sampling 
operations. Hypack allows the raw coordinates (WGS84 geodetic) to be 
displayed in project coordinates (U.S. State Plane, North American Datum 1983, 
Oregon North Zone). 

Marine Sampling Systems provided its own computer-integrated navigation 
system for operations aboard the RIV Nancy Anne. Horizontal positions were 
acquired using a Trimble AG l32 DGPS. Real-time differential corrections were 
obtained from the CORS site at Appleton, W A. Positions were logged in Mapsite 
Navigational Software. In addition, at the start and conclusion of each survey day 
aboard the RIV Nancy Anne, the vessel was piloted to a known, fixed location and 
the vessel position recorded. This served as a daily check on navigation system 
accuracy. 

Geographic information system (GIS) coordinates with observed depths for each 
grab sample can be found in Table B-1 (Appendix B). 

3.1.2 Collection Methods 
All sample collection was conducted in accordance with procedures described in 
the Round 1 FSP (SEA 2002b). 
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Co-located surface sediments were collected from a total of 27 stations. A 
summary of sample types collected from each station is presented in Table 3-2. 
All surface sediments were collected using either a 0.1-m2 single van Veen grab 
sampler provided by SEA or a O.3-m2 hydraulic power grab sampler provided by 
Marine Sampling Systems. The target surface sediment-sampling interval was 
from 0-15 cm below the sediment-water interface. In fine-grained sediments, a 0-
to 15-cm sediment sample was routinely obtained. In sandy areas, some samples 
less than 15 cm in depth were obtained using the van Veen and accepted per the 
Puget Sound Estuary Program guidelines (PSEP 1986) cited in the Round 1 FSP 
(SEA 2002b). In all cases, the penetration depth of all samples retained was 
recorded on sample collection log sheets. 

Upon retrieval of the grab sampler, a SEA staff geologist described the contents 
of the grab and recorded the description onto a sample log sheet. The following 
parameters of each grab were described: 

• Time. The time (local) when the grab sampler reached the 
river bottom was recorded. 

• Penetration Depth. The maximum penetration from the 
center of the grab sampler into the sediment was measured. 

• Texture/Grain Size. The average grain size, including any 
noticeable changes in particle size with depth was described. 
Any sedimentary layering within was also noted. 

• Sediment Color. The color of the sediment was noted, 
including any variations in color with depth. 

• Notable Odors. Any odor emanating from the sediment was 
described. The relative strength of the odor was also noted. 

• Debris. Any debris, including organic debris such as wood, 
contained within the sediment was described. 

• Sample Quality. Any other notable features of the grab 
contents were described. 

Copies of all sample log sheets are provided in Appendix A. Original sample log 
sheets are on file in the LWG Project Library at SEA's office in Olympia, W A. 

Only sediment that did not come into contact with the walls or top screens of the 
grab sampler was collected for chemical analyses. A minimum of three casts of 
the grab sampler was taken at each station to generate a composite. Sample 
compo siting proceeded as described in the Round lA FSP (SEA 2002d). A 
representative volume of sediment from each grab was scooped into a stainless
steel bowl using a stainless-steel spoon. Once sediment was collected from the 
final grab, the sediment was stirred to form a homogenate that was consistent in 
both texture and color. The sediment was then scooped into individual sample 
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jars (see below). Sediment samples for volatile organics analysis were collected 
immediately upon retrieval from an undisturbed, randomly chosen grab. 

3.1.3 Sample Handling and Processing 
As described above, homogenized sediment at an individual station was 
transferred to glass sample jars provided by the analytical laboratories. Care was 
taken to transfer the sediment from the mixing bowl to the jars as quickly as 
possible following homogenization to minimize the potential for contamination 
from an outside source. Sample jars were capped, labeled, bagged individually, 
and stored in a cooler on ice until the end of the sampling day. At the end of each 
field day, samples were transported by the field crew to the LWG field lab at the 
ATOFINA Chemicals. facility in Portland, OR. There, samples that could be 
frozen were transferred to a chest freezer. Those samples that could not be frozen 
(grain size, volatile organics) were held on ice for up to 4 days until they could be 
transported to SEA's office in Olympia, W A. 

Frozen sample jars were immediately transferred into a chest freezer upon arrival 
at the SEA office in Olympia. Grain-size and volatile organic sample jars were 
transferred into refrigerators. Sample jars were wrapped in bubble-wrap and 
placed with ice in coolers for shipment to the analytical laboratories. All chain
of-custody requirements outlined in the FSP (SEA 2002b) were followed. 

3.2 BEACH SEDIMENTS 

Sediments from 20 beaches were collected along the ISA from October 10-14, 
2002 (Figures 3.1a-b, Table 3-2). FES provided a 20-foot vessel for transpOli to 
the target beaches and navigation/station positioning on the beaches. 

3.2.1 Navigation and Station Coordinates 
Representatives from FES recorded station coordinates for beach sediment 
collection using a Corvallis MicroTechnology (CMT) hand-held unit, model MC
GPS. Once data gathering in the field was completed, the GPS technician 
differentially corrected the GPS points and converted them to GIS points. The 
GPS points could then be overlaid on aerial photographs or project maps. GPS 
data typically yield 95% precisions ranging from 0.277 to 0.469 meters (0.91 to 
1.54 feet). 

3.2.2 Collection Methods 
Beach sediments were collected from a total of 20 stations. A summary of types 
of samples collected from each station is presented in Table 3-2. Beach sediments 
consisted of sediments from 0-15 cm below the ground surface. All sediments 
were collected using stainless-steel hand corers. 
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To collect beach sediment, field personnel were transported to a given beach by 
boat. A FES technician recorded the GPS coordinates at a pre-determined starting 
location on the beach. Each beach was sub-divided into three transects parallel to 
the shoreline, as described in the FSP (SEA 2002b). The river water-line was set 
as the bottom of the beach (transect 1). The vegetation of the upland edge of the 
sand was set as the top of the beach (transect 3), and one-half the distance 
between these transects was set as the mid-beach (transect 2). Each beach was 
sampled using the stainless-steel hand-corers at a minimum of three locations, 
depending on the total length of the beach. FES technicians measured off a pre
determined distance from the starting location where the first beach coordinates 
were recorded. A pre-determined randomly-selected transect (1, 2, or 3) was then 
sampled at each pre-determined measured distance from the starting point. 
Sediment retained in the hand-corer was transferred into a foil-covered stainless 
steel bowl. Subsequent sampling of the beach proceeded in this manner until the 
preset number of randomly chosen locations (both along and up or down the 
beach) was sampled to form a composite. 

3.2.3 Sample Handling and Processing 
Homogenized sediment from each beach composite was transferred into glass jars 
(provided by the analytical laboratories) immediately after mixing. Labeled 
sample jars were then placed inside resealable plastic bags and placed in a cooler 
with ice. At the end of each field day, samples were transported by the field crew 
to the LWG field lab at ATOFINA. There, samples that could be frozen were 
transferred to a chest freezer. Those samples that could not be frozen (grain size) 
were held on ice, up to four days, until they could be transported to SEA's office 
in Olympia. 

Frozen sample jars were immediately transferred into a chest freezer upon arrival 
at the SEA office in Olympia. Grain-size sample jars were transferred into 
refrigerators. Sample jars were wrapped in bubble-wrap and placed with ice in 
coolers for shipment to the analytical laboratories. All chain-of-custody 
requirements were followed as outlined in the FSP (SEA 2002b). 

3.3 OTHER SURFACE SEDIMENTS 

Sediment was collected from 10 additional nearshore and in-channel stations in 
the ISA from October 28-29, 2002 (Figures 3-1a-b, Table 3-2). All field 
operations were conducted onboard the RIV Nancy Anne. These 10 stations were 
placed at both nearshore and channel locations that supplemented the distribution 
of the 27 co-located stations. 

3.3.1 Navigation and Station Coordinates 
Horizontal positions were acquired onboard the RIV Nancy Anne using a Trimble 
AG 132 DGPS as described above in Section 3.1.1. 
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3.3.2 Collection Methods 
All sample collection was conducted according to guidelines outlined in the FSP 
(SEA 2002b). A summary of types of samples collected from each station is 
included in Table 3-2. Sediments were collected and handled, as described above 
(Sections 3.1.2 and 3.1.3), using a van Veen grab. A hydraulic power grab was 
used once because of the presence of wood debris, which precluded the closing of 
the van Veen grab. 
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4.0 BENTHIC INFAUNA/CLAM SAMPLING 

4.1 SOFT-BOTTOM BENTHIC INFAUNA 

Soft-bottom benthic infauna samples were collected from 22 stations in the ISA 
(12 co-located stations, 10 nearshore/channel stations) over a non-consecutive 
period from October 22-29, 2002 (Tables 3-1 and 3-2, Figures 3-1a-b). All 
benthic infauna sampling was conducted onboard the RIV Nancy Anne. 

4.1.1 Navigation and Station Coordinates 
Horizontal positions were acquired onboard the RIV Nancy Anne as described in 
Section 3.1.1. GIS coordinates with observed depths for each grab sample can be 
found in Table B-1 (Appendix B). 

4.1.2 Collection Methods 
A summary of the types of samples collected from each station is presented in 
Table 3-2. Benthic infauna collections were paired with either co-located 
sediment stations or with the 10 additional nearshore and channel sediment 
stations. Upon arrival at each benthos/sediment station, the first cast of the 0.1-m2 
single van Veen grab sampler was designated as a benthos grab. A benthic 
ecologist onboard would first make a determination concerning the suitability of 
the grab for processing. If the contents of the grab were deemed acceptable, the 
entire contents of the grab were emptied into a 0.5-mm sieve box. The contents 
of the grab were then gently washed through the sieve box using site water. The 
material retained from each screen was rinsed into separate, labeled polyethylene 
bags. To preserve the infaunal samples in the field, a solution of 88.3 % ethyl 
alcohol was added to each sample bag after removing most of the overlying water 
from the sample. 

Three additional grabs were then collected from each location to form a 
composite sample for sediment chemical analyses as described in Section 3.1.2. 

4.1.3 Sample Handling and Processing 
At the end of each field day, the benthic infauna samples and co-located sediment 
samples were transported by the field crew to the LWG field lab at ATOFINA. 
There, infauna samples were stored in coolers until they could be transported to 
the SEA office in Olympia. Sediment samples were handled and stored as 
described in Section 3.1.3. 

Benthic infaunal samples were shipped to Howard Jones of Marine Taxonomic 
Services, Ltd. in Corvallis, OR in a single batch for sorting by major taxonomic 
groups. Samples were then sent to EcoAnalysts, Inc. in Moscow, ID for species 
identification or determination to the lowest practical taxonomic level. All chain
of-custody requirements outlined in the FSP (SEA 2002b) were followed. 
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4.2 CLAMS 

During a reconnaissance of the site in September 2002 (SEA and Windward 
2003), the non-native bivalve species, Corbiculafluminea, was detelmined to be 
the largest, most widespread, and abundant soft-bottom organism for tissue 
chemical analyses in the ISA. 

4.2.1 Clam Reconnaissance 
Additional clam reconnaissance information was gathered during the co-located 
sediment and benthic infauna station sampling conducted from October 10-23, 
2002. During this period, the presence of C. fluminea specimens was noted to 
estimate which stations might have relatively high abundances of clams. Based 
on these observations, five locations were estimated to have relatively high clam 
densities (Table 3-3, Figures 3-1a-b). Also during this sampling, clams 
representing a range of sizes were collected and measured along their two major 
axes, dissected, and their soft tissue weighed. By measuring and weighing clams 
across the range of observed sizes, a correlation was made between the length of 
the clams and their wet-tissue weight. This relationship was used to estimate total 
clam tissue biomass collected during the follow-on clam collections. 

4.2.2 Clam Collection 
Between October 24 and November 12,2002, clam tissue collection was 
attempted at the five target locations listed in Table 3-3. At each station, replicate 
drops of a 0.1-m2 single van Veen grab sampler were repeated in an effort to 
collect the required estimated total combined weight of C. fluminea for tissue 
analyses (150 g/station) (An additional-110 g of C. fluminea [total 260 g] were 
collected at station 06R002 for laboratory QC analyses). Following retrieval of 
each grab, the contents of the grab were emptied onto a sampling table or tray and 
searched for C. fluminea. Only organisms with a maximum shell-width greater 
than 1.5 cm were retained for processing and analyses as smaller clams were 
determined to have negligible tissue biomass. The bottom of the sampling tray 
aboard the RIV Nancy Anne was modified with a l-cm steel mesh screen. 
Sediment from the grab that was emptied onto the tray was washed using site 
water, and clam specimens retained by the screen were thoroughly washed to 
remove as much sediment from the outer shell as possible. Clams were measured 
along their longest axis, and counted. 

At the end of each sampling effort at a given station, C. fluminea specimens were 
wrapped together in aluminum foil and placed in a plastic bag. The name of the 
station and the date were recorded on the outside of each plastic bag, and the bags 
were placed in a cooler with ice onboard the sampling vessel until they could be 
transported to the ATOFINA lab at the end of each sampling day. 

Table 3-3 summarizes the effort required to collect C. fluminea tissue at the five 
target stations. Spatial variability was high as indicated by the numerous grab 

DRAFT DOCUMENT: DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state and tribal partners, 

and is subject to change in whole or in part. 

10 

ANC02056 
BZT0104(e)002056 



LWG 
Lower Willamette Group 

2002 Portland Harbor RIIFS 
Round 1 Field Sampling Report 

:\larch 14, 2003 

deployments (from 54 to 219 grabs) at each station requiring up to four sampling 
days per station. Clam collection at station 07R003 proved most difficult. Grab 
sampling at this station first took place on October 29,2002, yielding 12 clams 
(approx. 18 g) after 91 grabs and 2.5 hours. Subsequently, attempts were made to 
collect C. fluminea on the beach and shallow sand spit adjacent to 07R003 (both 
beach raking and grab sampling efforts were made). Station 07R030 was later 
defined as a new location adjacent to station 07R003 due to the expanded search 
area (Figure 3-1b); minimal clam biomass (14.5 g) was obtained in this location. 

4.2.2 Sample Handling and Processing 
At the end of each field day, clams were transported by the field crew to the LWG 
field lab at ATOFINA. There, samples were frozen in a chest freezer until they 
could be transported to the SEA office in Olympia. Upon arrival at the SEA 
office, frozen samples were immediately transferred from coolers into a chest 
freezer. 
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5.0 FISH AND eRA YFISH SAMPLING 

Collection of fish and crayfish tissue from the ISA followed guidelines outlined in 
the Fish Tissue Sampling SOP (SEA et al. 2002c). Eleven fish species and one 
crayfish species were identified for tissue analyses for the ecological and human 
health risk assessments. The target species for the ERA were: 

• Northern pikeminnow (Ptychocheilus oregonensis) 

• Smallmouth bass (Micropterus dolomieui) 

• Sculpin (Cottus sp.) 

• Subyearling chinook salmon (Oncorhynchus tshawytscha) 

• Peamouth (Mylocheilus caurinus) 

• Largescale sucker (Catostomus macrocheilus) 

• Lamprey ammocoetes 

• Crayfish. 

Of these species, only lamprey ammocoetes could not be found in sufficient 
numbers for tissue analyses. 1 

The target species for the HHRA were: 

• Carp (Cyprinus carpio carpio) 

• Black crappie (Pomoxis nigromaculatus) 

• Bullhead (Ameiurus nebulosus) 

• Smallmouth bass (Micropterus dolomieui) 

• Crayfish. 

In addition, walleye and largescale sucker were collected as alternative species for 
brown bullhead and carp, respectively. These alternate species were not used for 
tissue analyses because adequate numbers of bullhead and carp were caught. 

Beach seining and dip netting were the only sampling techniques used during 
Round lA for the collection of subyearling chinook salmon. Six sampling 
techniques were used during Round 1 to collect fish: beach seining, boat 
electrofishing, backpack electrofishing, trot line, angling, and crayfish traps. The 
sampling techniques, amount of effort, and number of fish caught per station are 
summarized in Table 5-1; the actual locations fished using the various methods 
are shown in Figures 5-la through 5-1e. 

1 A concerted effort was made to locate lamprey ammocoetes in the ISA by L WG and tribal 
biologists over four days in September and October 2002 without success. Methods tested and 
observations made during this effort are reported in SEA and Windward (2003). 
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A total of 1,870 fish were collected in 79 days, Tables C-l and C-2 (Appendix C) 
provide an information record of each fish caught during the Round lA and 
Round 1 sampling effort. The fish included 863 sculpin (Figures 5-2a, b, and c), 
419 crayfish (Figures 5-3a, b, and c), 128 largescale sucker (Figures 5-4a and b), 
90 smallmouth bass (Figures 5-5a and b), 78 carp (Figures 5-6a and b), 92 
subyearling chinook salmon (Figures 5-7a and b), 64 brown bullhead (Figures 5-
8a and b), 35 nOlihern pikeminnow (Figures 5-9a and b), 48 black crappie 
(Figures 5-lOa, and b), 30 peamouth (Figures 5-11a, and b), 18 yellow bullhead 
(Figures 5-8a and b), 3 lamprey ammocoetes (Figures 5-12a, and b), and 2 
walleye (Figure 5-12a). 

Fishing efforts required a substantial amount of resources and personnel. SEA 
staff coordinated the overall effort, which was carried out primarily by personnel 
from Ellis Environmental Services (EES), with assistance from FES, Windward 
Environmental (Windward), Kennedyl1enks Consultants (Kennedyl1enks), and 
Anchor Environmental. Table 5-2 lists the names of the 42 individuals who 
participated in the fish tissue collection effort. 

All people directly involved with the fishing effort were authorized to collect fish 
under the scientific taking permit granted to ESS by the Oregon Department of 
Fish and Wildlife. 

5.1 NAVIGATION AND STATION COORDINATES 

Trimble GeoExplorer 3 Global Positioning System (GPS) units were used to 
record coordinate data, the time and date of each sampling effort, and the numbers 
of fish collected, retained, or released. A data dictionary and menu-driven data 
collection system were developed by EES and programmed into the GPS units to 
facilitate consistent data collection techniques and to minimize data entry errors. 
Handwritten field notebooks were also used to duplicate data collected using the 
GPS units and make note of any other field observations. The coordinate data 
were downloaded periodically from the GPS units at EES, differentially corrected 
(using Portland State University base station data), and projected from geographic 
coordinates to the state plane coordinate system. Handwritten field notebooks 
also were collected periodically from the field crew to accompany the GPS data. 
These data were reviewed immediately after periodic downloads to communicate 
and correct any data entry errors with the field crew. 

Prior to September 19,2002 all positional data were obtained using point 
coordinates. This included boat electrofishing, backpack electrofishing, beach 
seining, trot lines, and angling efforts. Sampling points, representing a particular 
sampling effort, were derived by averaging coordinates collected each second by 
the GPS unit. The area sampled during each effort was dependent upon the 
sampling objectives for the species being collected and the sampling gear used. 
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The field crew used hardcopy maps describing the generallocation of each 
sampling location or area to determine where to focus sampling efforts. 

To address U.S. Environmental Protection Agency (EPA) concerns regarding the 
area sampled while electrofishing, methods used to record positional data were 
modified on September 20, 2002 to include the collection of line data. Once the 
GPS units were reprogrammed and field crew retrained, boat and backpack 
electrofishing etlorts were represented by line data consisting of "vertices", or 
points of inflection, collected every 5 seconds and "nodes" collected at the 
beginning and end of each sampling run. Data processing methods were not 
significantly altered. Electrofishing runs were then limited to 500 seconds to 
reduce the spatial area covered. 

Once all of the data had been differentially corrected, projected, and compiled at 
EES, quality assurance checks were made using digital aerial photography for 
positional data and the handwritten field notebooks for numeric and categorical 
data. The resulting spatial database was stored using GIS. Spatial data and 
associated attributes were also expOlied and compiled in spreadsheets for 
reporting purposes. All GPS coordinates were e-mailed to SEA office in Olympia 
and incorporated into the Fish Tissue Data Master Table (Appendix C, Table C-
1). 

On October 7, 2002, the fishing effort was doubled in order to increase the fish 
catch per day. Operations increased from two boats and five people in the field to 
five boats and 14 people a day. A sufficient amount of GPS units necessary for 
every team to directly record their positional data was unavailable. The three 
existing GPS units were assigned to the fishing teams that required constant 
navigation records, such as the boat electrofishers. Teams without GPS units 
were assigned to collect fish at fixed and marked nearshore stations, such as 
crayfish and sculpin stations, which already had GPS coordinates on record. Field 
notebook entries from non-GPS teams were transferred to the Fish Tissue Data 
Master Table (Appendix C, Table C-1), and the coordinates necessary for each 
specific event were copied from a previous GPS record for each respective 
station. Each fish assigned previously recorded coordinates received a "NA" 
qualifier under GPS date and time columns in Table C-2 (Appendix C). 

FES provided an additional GPS unit, which was used during beach seining and 
trot line settings. The FES GPS unit was a Corvallis Micro Technology MC-GPS 
unit. This GPS data typically yield 95% precisions ranging from 0.277 to 0.469 
meters (0.91 to 1.54 feet). PES used C/ A code so their accuracy was 1-3 meters. 

5.2 TARGET STATION MODIFICATIONS 

Three stations proved to be poor habitat for the collection of sculpin, and 
alternative stations with better sculpin habitat were selected as close to the 
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original station as possible. On July 26, 2002, station 03R034 was added as an 
alternative to station 03R003. On August 27,2002, station 05R020 became the 
alternative to station 05R002. On November 7,2002, station 07R006 was added 
as an alternative to station 07R001 (Figure 1-1, Figures 5-2a-b, and Tables C-1 
and C-2 [Appendix CD. All new stations were approved by EPA. 

On October 7,2002, an additional sculpin and crayfish station, station 02R015 
located downstream from the Multnomah Channel, was added at the request of 
EPA (Figure 1-1, Figure 5-2a, and Tables C-1 and C-2 [Appendix CD. 

5.3 EQUIPMENT DECONTAMINATION 

All field equipment used to collect and process fish was decontaminated 
according to the Fish Tissue Sampling SOP. No deviations were made from that 
protocol. Equipment described under fishing methods in Section 5.4 below was 
always decontaminated prior to sampling a new station. All dip nets, buckets, 
measuring boards, handheld scales, and coolers used to retrieve and store fish 
were also decontaminated at each new station. The beach seine was simply 
washed in site water during deployment and retrieval. Due to its large size and 
volume, the beach seine could not be practically decontaminated using the same 
protocol as other sampling equipment. However, all fish caught by beach seine 
were placed for a few minutes in a decontaminated bucket containing site water 
and therefore rinsed before being handled and processed. 

5.4 FISHING METHODS 

5.4.1 Beach Seine 
A 100-foot-Iong pole-seine was used for beach seining. It required an 18-foot 
boat with a 30-HP outboard engine and three people to deploy and retrieve the 
net. After the net was placed surrounding the fish, technicians on the beach 
hauled in the "wings" of the net. As the net approached the beach, fish were 
driven into the net and hauled up on shore. All fish were handled with powder
free nitrile gloves, dip nets, and buckets. A total fish count was taken, and only 
target species were sorted into a bucket. The remaining fish were returned to the 
water. The bucket with fish was then handed over to the fish-processing team. If 
fish were to be held for more than 30 minutes before being transferred to the 
processing team, they were placed in resealable plastic bags and stored in a cooler 
with wet ice. Each bag was marked with the date, time, station number, fishing 
technique code, event number, and initials of the sampler. 

5.4.2 Trot Line 
Trot lines were built with 50- to 80-lb braided Dacron line with nylon 
monofilament leaders. Each trot line was 100 to 150 feet long with 25-30 # 4 and 
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# 6 hooks. Hooks were baited with earthworms purchased from D & G Bait Co2
. 

Trot lines were attached to a piling above the water line, slowly stretched out with 
the help of a boat and anchored at the other end with a lead weight. They were 
occasionally attached between two pilings or spread out at the bottom with both 
ends attached to lead weights, which in turn were attached by a line to floats at the 
surface. Trot lines were left on site overnight and retrieved the following day. 
Technicians wearing powder-free nitrile gloves slowly retrieved the line 
unhooking the fish and placing them inside a plastic bucket. Often times, it was 
difficult to remove a hook without damaging a fish sample. It was necessary to 
cut the nylon leader as far away from the mouth making it easy to identify a fish 
in need of hook removal during sample processing at the laboratory. All fish 
containing hooks were noted in the field notebook. The bucket with fish was then 
handed over to the fish-processing team. If fish were to be held for more than 30 
minutes before being transferred to the processing team, fish were placed in 
resealable plastic bags and stored in a cooler with wet ice. Each bag was marked 
with date, time, station number, fishing technique code, event number, and initials 
of the sampler. 

5.4.3 Angling 
Angling was conducted using a standard rod and reel with monofilament line (6-
12lb test). A variety of lures was used depending on the target species. Black 
crappie were caught using lead-weighted hooks with an attached rubber crappie 
jig. White-rubber tailed crappie jigs were the most successful and therefore were 
used almost exclusively. Smallmouth bass were caught with a variety of lures, 
depending on the desired sampling depth. Lead-weighted hooks with attached 
green-rubber tube jigs were used to fish the bottom, while plastic crank baits 
resembling small fish or crayfish were used to fish the shallower surface waters 
(0-3 m). Electric trolling motors were used to more accurately access specific 
smallmouth angling locations and enable the complete coverage of selected areas. 
Angling for black crappie was done primarily between dusk and 3:00 AM. 
Angling teams sampled predominantly near pier/dock structures where existing 
facility lights illuminated the water surface. Coleman 1M gas lanterns were used to 
provide light around pier/dock structures without existing facility lights. Crappie 
jigs were placed on weighted hooks and lowered between pilings or adjacent to 
floating dock structures to an average depth of 10 m. Angling for smallmouth 
bass was conducted primarily at dawn and dusk. Smallmouth bass were sampled 
at the surface and near the bottom. Crank baits were used to sample surface 
waters at depths ranging from 0-4 m, while rubber tube jigs were used to sample 
the river bottom at an average depth of 10 m. Once caught, fish were handled 
using powder-free nitrile gloves, unhooked, and immediately placed into 
individual resealable bags. Each bag was marked with the date, time, station 
number, fishing technique code, event number, and initials of the sampler. 

2 D & G Bait Co, 15981 SE 122nd Ave, Clackamas, OR 97015, (503) 557-2248. 
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Bagged fish were then placed in coolers with wet ice for transport to the LWG 
laboratory for processing. 

5.4.4 Crayfish Traps 
Standard minnow traps were used for capturing crayfish. Bait consisted of 
commercially available canned cat food, frozen smelt, and frozen shad. 
Numerous small holes were punched in the cat food cans to allow diffusion of the 
food scent into the water while preventing crayfish from ingesting the can 
contents. Frozen smelt or shad were cut into small pieces and placed into 
perforated plastic canisters with screw-on plastic lids. Canisters were attached to 
the inside of the traps using plastic zip ties. Crayfish traps were deployed within 
100 feet of the shoreline at marked sculpin stations. Sculpin stations were marked 
in 100-foot widths along the shoreline. Depth of deployment varied according to 
station bathymetry. Traps were retrieved and carefully rinsed before being placed 
inside the boat. Technicians wearing powder-free nitrile gloves retrieved crayfish 
from traps and placed them inside resealable plastic bags. Plastic bags containing 
crayfish were then stored inside coolers with wet ice until ready for processing. 
Each bag was marked with the date, time, station number, fishing technique code, 
event number, and initials of the sampler. 

5.4.5 Boat Electrofishing 
Boat electrofishing was conducted from a 20-foot jet sled equipped with a Smith 
Root Model 5.0 GPP electrofisher. Typically, 3-4 amps of output current were 
applied, and the pulse rate varied between 30-80 % of 60-120 volts direct current. 
Pulse rate and width were adjusted periodically depending on conductivity, fish 
species, and behavior. Conductivity, dissolved oxygen and water temperature 
conditions were independently collected using an YSI Model 85 multi-parameter 
water quality probe each sampling day. The electrofisher typically attracted fish 
from 10-15 feet away. Electrofishing was conducted for periods of at least 500 
seconds, at which point the location and effort were recorded. The boat 
electrofishing team consisted of a pilot and two people wearing chest waders and 
electrical safety gloves holding long dip nets at the bow of the boat and secured 
by a safety rail. Stunned fish were collected with the dip nets and placed inside 
large open coolers containing site water. 

Handling of fish was done using powder-free nitrile gloves. Fish were counted 
and placed on a decontaminated measuring board. Any target fish that met the 
size range requirement was then transferred to a plastic tote with an interlocking 
lid to prevent the fish from jumping out. The tote was then transferred over to the 
processing team. If fish were to be held for more than approximately 30 minutes 
before being transferred to the processing team, fish were placed in resealable 
plastic bags and stored in a cooler with wet ice. Each bag was marked with the 
date, time, station number, fishing technique code, event number, number of 
electrofishing seconds, and initials of the sampler. 
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5.4.6 Backpack Electrofishing 
Backpack electrofishing was done with a gas-generator-powered Smith-Root 
Model 15-D Backpack Electrofisher. Settings were generally in the standard 
pulse range of 1-4 (60 Hz at 4 ms) to K-6 (80 Hz at 8 ms), and varied in voltage 
power from 100 volts to 400 volts as per effectiveness. Settings in the 
Programmable Output Waveform range were used in some instances. 
Electrofishing was also done with a Smith-Root Model 12 with a 24-volt battery. 
The output voltage range varied from 300-400 volts, depending on fish behavior 
and water conditions. The pulse range varied between 1-4 (60 Hz at 4 ms) and K-
6 (80 Hz at 8 ms). Effort was recorded in seconds at electro shocking stations to 
determine catch per effort. 

The backpack electrofishing team consisted of two technicians wearing chest 
waders and insulated electlical safety gloves. One technician carlied the 
backpack unit holding the anode wand in one hand and cathode "tail" dragging 
behind in the water. The other technician held a dip net and a plastic bucket. 
Once a fish was stunned, it was scooped by a dip net carried by the second 
technician and placed inside the plastic bucket. The bucket with fish was then 
handed over to the fish-processing team. If fish were to be held for more than 
approximately 30 minutes before being transferred to the processing team, fish 
were placed in resealable plastic bags and stored in a cooler with wet ice. Each 
bag was marked with the date, time, station number, fishing technique code, event 
number, number of electrofishing seconds, and initials of the sampler. 

5.5 FIELD SAMPLE HANDLING AND PROCESSING 

Fish samples were handled with powder-free nitlile gloves. All equipment was 
decontaminated plior to processing samples at each new station and between 
different species (Section 5.3). Fish were first measured for total length and, if 
appropriate, fork length by placing them flat on a measuling board. The total 
length of a fish was measured from the front of the jaw, which is most antelior to 
the end of the longest caudal ray when the rays are squeezed together, but 
excluding the caudal filaments, to the end of the tail. Fork length was measured 
from the tip of the snout to the posterior end of the middle caudal rays (FishBase 
2002). The total length of crayfish specimens was measured from the rostrum, 
the flat "horn" between the crayfish's eyes to the telson, to the last center segment 
of the tail (Pennak 1989). After length measurements, fish were weighed using a 
handheld scale suited for the weight of the fish (Pesola ® 60 g x 0.5 g, Pesola ® 

1000 g x 10 g, and Chatillon™ 6 kg x 50 g). Once weighed, the fish sample was 
placed on aluminum foil (dull side towards fish), wrapped and placed inside a 
resealable plastic bag. A label was written on Rite-in-the-Rain™ paper, placed 
inside another resealable plastic bag, and, in turn, placed inside the bag containing 
the fish sample. This was to ensure that no chemicals present in the treated label 
paper would contact the fish sample. The processed fish sample was then placed 
inside a cooler containing wet ice. At the end of each day, the cooler was brought 
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back to the LWG laboratory. All fish were then removed from the cooler, 
counted, and stored in the 4°C refrigerator. The refrigerator was then locked, and 
a total fish number was entered in the LWG laboratory storage logbook and 
signed. Beginning on October 3, 2002, it was found to be more efficient to 
process the fish in the laboratory than in the field immediately after fish capture. 
All fish caught in the field were placed in resealable plastic bags, marked with the 
date, time, station number, fishing technique code, event number, number of 
electrofishing seconds, initials of the sampler and placed in a cooler with ice. At 
the end of the field work, the fish samples were then processed by the field crew 
at the LWG laboratory at ATOFINA following the same procedures as described 
above. 

5.5.1 Data Management 
Four different groups of notebooks were generated from a total of 38 notebooks 
during RoundlA and Round1 fish tissue collection (Table 1-1). The first group, 
FES Lab Books (11 books), included information about fish tissue processed at 
the LWG laboratory at ATOFINA. The second group, SEA Field Books (11 
books), included information about fish tissue collection and processing. The 
third group, EES Field Books (8 books), included information about fish tissue 
collection and water quality. The fourth group was the Auxiliary Field Books (8 
books), which included information about fish tissue collection and lamprey 
surveys. 

Once fish were processed in the field and stored at the L WG refrigerator for 
further tissue processing by the laboratory team, the field notebooks were scanned 
and e-mailed daily to SEA. The data were received at SEA office in Olympia, 
and the Fish Tissue Data Master Table (Appendix C, Table C-1) was updated 
manually into an Excel spreadsheet. In addition to the field fish processing data, 
the locations where the fish were caught were recorded with a GPS unit by the 
EES crew in the field and post-processed at their office and delivered 
electronically either as a Text File or as an ArcView™ Shape file to SEA via e
mail. This information was then transferred into the Fish Tissue Data Catch 
Coordinates table (Appendix C, Table C-2). This table contains the X and Y 
locations for fishing events and locations for specific fish catch. The coordinates 
were then matched to specific fish based on date, time, station, key day, sampler, 
method, recorded catch, and effort, and copied into the Fish Tissue Data Master 
Table. After new field data were added, the table was checked for duplicate 
sample codes to identify any mislabeled samples. If duplicates were identified, 
the field collectors and the lab were notified and the appropriate actions were 
taken to correct the problem. 

As described in Section 5.1, on October 7,2002, field efforts were doubled and 
the number of GPS instruments was insufficient for every team to directly record 
their positional data. It was also unnecessary because many stations, such as all 
of the co-located crayfish/sculpin stations, were established as fixed points with 
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GPS coordinates previously recorded and also marked with fluorescent orange 
spots at both ends of the delineated 100-ft shoreline. The three existing GPS units 
were assigned to the fishing teams that required constant navigation records, such 
as the boat electrofishers. All other teams were assigned to collect fish at fixed 
stations, which already had GPS coordinates on record. Field notebook entries 
from non-GPS teams were transferred to the Fish Tissue Data Master Table 
(Appendix C, Table C-I), and the coordinates necessary for each specific event 
were copied from a previous GPS record for each respective station. Each fish 
assigned previously recorded coordinates received a "NA" qualifier under GPS 
date and time columns in Table C-2 (Appendix C). 

Some trot line and angling efforts lacking field GPS coordinates were located 
visually on a map based on field notes by the sampler, and a coordinate was 
assigned to a specific location using ArcMapTM. Boat electrofishing and backpack 
electrofishing were collected as lines. Crayfish and trot line events were collected 
as points. After September 20 2002, GPS files were being delivered as line and 
point shape files (instead of text files). The coordinates for the line files were 
converted to a centroid using an ArcView™ extension. The coordinate from the 
centroid was then substituted into the catch coordinate for boat electrofishing and 
backpack electrofishing events. 

5.6 ANALYSES OF FIELD FISH SAMPLING TECHNIQUES 

It is important to report some factors that may have improved fish sampling 
techniques with the goal of better preparing future fish sampling events. 

Crayfish were noted to be of larger size in deeper water (30-40 feet) than closer to 
shore. They preferred sandier than muddier substrates and were collected most 
successfully with traps that had long bodies (approximately 30 inches) and long 
entry cones. The best bait used was frozen smelt. 

In certain areas, it was difficult and potentially hazardous to obtain sculpin by 
electrofishing because the terrain was too steep and the water too deep. As the 
water deepened, it became more difficult to visually detect a sculpin and scoop it 
out of the water with a net, even if it had been stunned by the electrodes from 
either a boat or a backpack. It was equally difficult to retrieve any sculpin that 
may have fallen into the large gaps between stones of a riprap area. Trot lines 
proved efficient in catching sculpin at locations sharing the physical 
characteristics mentioned above. Any delay in retrieving overnight trot lines 
would increase the chances for crayfish to partially consume sculpin bodies 
caught on lines set close to the bottom. Sculpin were infrequently caught with 
crayfish traps. 

Black crappie were collected most successfully by trot lines and/or jigging with a 
white plastic lure at depths of 30 - 40 feet in quiescent bodies of water such as 

DRAFT DOCUMENT: DO NOT QUOTE OR CITE 
This document is currently under review by us EPA and its federal, state and tribal partners, 

and is subject to change in whole or in part 

20 

ANC02066 
BZT0104(e)002066 



LWG 
Lower Willamette Group 

2002 Portland Harbor RIIFS 
Round I Field Sampling Report 

:\larch 14, 2003 

Swan Island Lagoon. Most black crappies were caught at night between 5:00 and 
10:30 PM. Electrofishing proved inefficient since black crappies tend to live in 
waters deeper than the electric field of a boat electrofisher can reach (i.e. 
approximately 10 feet). 

Carp and smallmouth bass were more difficult to catch at lower water 
temperatures. 

5.7 LABORATORY SAMPLE HANDLING AND PROCESSING 

5.7.1 Laboratory Location 
The L WG laboratory for fish processing was located in a separate, locked set of 
rooms inside the gated and guarded decommissioned A TOFIN A plant at 6400 
NW Front Ave, Portland, OR. The laboratory was thoroughly cleaned by a 
professional team before any installations occurred. The laboratory room ceilings 
and some wall openings were sealed with plastic sheeting, and all air vents were 
fitted with micro-filters. A positive pressure system was created with plastic 
drapes separating the inner laboratory rooms from the outer workroom. 
Additionally, an "air-lock" entrance room was built to prevent direct transport of 
airborne particles from the outside into the laboratory. This room was also used 
to store all field equipment. The laboratory was outfitted with a water de-ionizing 
unit, venting hood, two sinks, and all laboratory safety equipment listed in the 
SOP. 

5.7.2 Monitoring of Personnel in Laboratory 
Upon entering the LWG laboratory, all personnel were required to sign in with 
their name, date, time and purpose on the sign-in sheet located at a table by the 
front door. The numbered sheets were kept in a binder for a record of all 
entrances, and the originals are stored in the L WG Project Library at the SEA 
office in Olympia, W A. 

5.7.3 Laboratory Opening Procedures 
Upon entering the laboratory, several tasks were performed each day: 

A. Freezers and refrigerators were unlocked, and the temperature was 
monitored for all units. Temperature readings were noted in the 
bound refrigeration logbook with date and time. Any unit with a 
temperature reading out of compliance (+4 OC ± 2 OC for 
refrigerators or -20 OC ± 4 OC for freezers) was adjusted and the 
adjustment noted in the logbook. 

B. The digital balance was calibrated. 

C. The numbers of fish in the refrigeration units (Units Rl & R2) 
were compared to the number of fish logged in by the field crew in 
the chain-of-custody logbook after field processing. Any 
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discrepancies were immediately noted and the field manager 
contacted, 

D. Printed scanned field notes by field crew were reviewed prior to 
laboratory processing. 

E. All working surfaces were covered with aluminum foil, shiny side 
down, as per SOP. 

5.7.4 Fish Processing Procedures 
Decontamination of laboratory equipment and laboratory fish handling followed 
the instructions of the Fish Tissue Sampling SOP. All surfaces were covered with 
clean aluminum foil with the dull side up prior to contact with fish samples. 

A. Whole-body HHRA Fish 
1. Fish were weighed on the calibrated digital balance. 

a. Any hooks noted in the fish, due to being caught on a trotline, were 
removed prior to weighing in the processing laboratory. Hook removal 
was noted in the condition section of the laboratory notebook entry 

b. Any fish that exceeded the capacity of the digital balance (3000 g) were 
weighed on a seed scale (Morris Scale Model 20, 20 lbs x 1 oz, 
temperature compensated) and the weights converted to metric. The 
accuracy of the seed scale was tested and found to be ± 7 g at 2000 g NSTS 
(0.35 % error). 

c. Beginning on October 3, 2002, it was found to be more efficient to process 
the fish in the laboratory than in the field immediately after fish capture 
(Section 5.5). Therefore, unless hook removal was necessary for fish 
caught on a trotline, fish were not re-weighed by the laboratory crew. 

d. The weight was noted in the laboratory processing notebook and the 
sample processing form. 

2. The fish was examined for observable anomalies, using the Fish Health 
Examination Sheet (SEA et al. 2002c) as a guide, and the condition was 
noted in the laboratOlY notebook (Field Laboratory Notebooks, Table 1-1). 
Entries were descriptive (e.g. "2 mm red spot on distal end of caudal fin 
ray 2"). 

3. Whole-body fish were then re-wrapped in clean aluminum foil, shiny side 
away from the fish, and put into an appropriately sized bag with the bagged 
sample label that was written by the field crew. The bag with fish and label 
was sealed according to the Fish Tissue Sampling SOP. 

B) Whole-body ERA Fish: 
Whole-body ERA fish were not unwrapped and inspected unless caught on a 
trotline, at which point they were unwrapped, inspected for the presence of a 
hook and re-weighed if the hook was removed. Removal of the hook and 
the new weight were noted in the laboratory notebook under the condition 
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entry and on the sample processing fonn, and the fish was re-wrapped in 
clean aluminum foil similar to the whole-body HHRA fish. 

C) Fillet HHRA Fish: 
1. Fish were weighed on the calibrated digital balance according to instructions 

in the Fish Tissue Sampling SOP. 

a. Any hooks present in the fish, due to being caught on a trotline, were 
noted but not removed, due to the subsequent filleting process. 

b. Any fish that exceeded the capacity of the digital balance (3000 g) were 
weighed on a seed scale (Morris Scale Model 20, 20 lbs x 1 OZ, 

temperature compensated) and the weights converted to metric. The 
accuracy of the seed scale was tested and found to be ± 7 g at 2000 g NSTS 
(0.35 % error). 

c. Beginning October 3, 2002, all fish caught were weighed by the field crew 
in the laboratory. Therefore, unless hook removal was necessary for fish 
caught on a trotline, fish were not re-weighed by the laboratory crew. 

d. The weight was noted in the laboratory processing notebook and the 
sample processing form. 

2. Fish length was measured on a measuring board covered in aluminum foil. 

a. Total length was measured from the tip of the snout to the end of the 
caudal fin, when compressed dorsal-ventrally. The length was determined 
by marking the end of the tail with a sharp object and folding the 
aluminum foil at that point to read the ruler. 

b. Fork length was measured from the tip of the snout to the fork of the 
caudal fin, with the fin extended. The length was determined by marking 
the end of the tail with a sharp object and folding the aluminum foil at that 
point to read the ruler. For fish with a highly preyed upon or eroded 
caudal fin, the fork length measurement represented a best estimate of 
length. 

3. As described in the Fish Tissue Sampling SOP, the fish were scaled prior to 
filleting. For fish without scales (i.e., yellow and brown bullhead), the skin 
was removed from the entire fish prior to filleting, in accordance with the 
SOP and EPA (2000) guidance. Prior to September 5, 2002, scaleless fish 
were processed so that only one side of the scaleless fish was skinned and 
this skinned side was filleted for the skin off without belly flap (labeled as 
FS) tissue sample. Because the entire fish was not skinned prior to 
September 5, 2002, the fillet samples processed prior to September 5, 
2002 (5 samples in total), had the skin left on with the belly flap included 
(labeled as FL). After September 5,2003, scaleless fish were 
processed consistent with the SOP and EPA guidance such that the entire 
fish was skinned prior to filleting. The FL samples processed after 
September 5, 2002, were skinless, but included the belly flap, while the FS 
samples were skinless without the belly flap. 
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4. Fish were filleted according to instructions found in the Fish Tissue 
Sampling SOP. 

5. Weights of each fillet was measured on clean aluminum foil on the digital 
balance and was recorded in the laboratory processing notebook and the 
sample processing form. 

6. A new sample label was made for each fillet. Starting near the end of 
September, the original label was placed in a folder. Prior to that, the 
original label was included in the bag with one of the new fillet labels. It 
was thought that including both the original and fillet-specific labels in one 
label bag with one fillet may create undue confusion and delay at the 
homogenization and analysis laboratory, hence the change in label practice. 

7. Each fillet was wrapped in clean aluminum foil, shiny side away from the 
tissue, and packaged as for the whole-body HHRA and ERA fish. 

5.7.5 Sample Storing Procedures 
In order to keep track of each fish caught and having the capability of quickly 
retrieving samples for compositing or for a possible corrective action, it was 
necessary to keep a detail record of each fish as described below. 

• Each fish sample, after being sealed as per the Fish Tissue 
Sampling SOP, (was color-coded with colored duct tape 
according to the color scheme in Table 5-3. 

• Each sample was placed in a freezer unit, and the location 
(freezer unit number and shelf), date, time of storage and 
processor were noted in the storage notebook (Figure 5-13). 
The data were then transferred to a spreadsheet (Table C-3, 
Appendix C). 

• The sample storage log was entered into the laboratolY 
computer at the end of the day, and any samples moved or 
shipped were updated on the electronic version. 

5.7.6 Corrective Actions 
Any discrepancies or problems were noted on a corrective action form, as well as 
the proposed and actual actions taken (forms are stored in the L WG Project 
Library at SEA). The information was given to the field manager who approved 
the action. The form was then signed by the laboratory personnel and the field 
manager. Problems included dropped fish (subsequently discarded); piercing the 
gut cavity during filleting (procedures in the Fish Tissue Sampling SOP 
followed); temperature non-compliance (samples were retained, but a note was 
made referring to the fact that FES notified the people responsible for fish 
compo siting, so that they could consider the non-compliance issues, which may 
not affect tests for some of the fish); inability to remove trotline hooks from 
samples (subsequently discarded); unsuitability of sample due to extreme 
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predation (subsequently discarded); errors in reported measurements that were 
checked and corrected; and delay in processing/extended hold times; any freezer 
unit with a temperature reading out of compliance (+4 ce ± 2 ce for refrigerators 
or -20ce ± 4 ce for freezers); and any discrepancies on numbers of fish in the 
refrigeration units (Units RI & R2) when compared to the number of fish logged 
in by the field crew in the chain-of-custody logbook after field processing. Most 
of the corrective action forms were forwarded to Windward and Kennedy/Jenks 
for consideration in compo siting schemes. Original and copies of all corrective 
action forms are stored in the L WG Project Library at SEA office in Olympia, 
WA. 

Occasionally, a sample was mislabeled in the field or in the laboratory, and the 
data on the sample label needed to be updated (Table C-4, Appendix C). This 
may have occurred when the most up-to-date information on sample numbering 
was not available in the field, GPS coordinates determined that the sample was 
caught in a different area than assumed, or incorrect data/error on the part of the 
field or laboratory crew. Errors and necessary corrections were confirmed with 
the field manager andlor database manager to facilitate correction on all pieces of 
data pertaining to the sample (i.e., laboratory notebook, laboratory processing 
form, field notebook, data master table, label, and sample storage log). After 
confirmation, the sample was located, custody seal removed, and sample label 
removed. All errors were crossed out with a single line, and the change was then 
dated and initialed. The sample label was then returned to the sample bag, which 
was re-sealed according to the Fish Tissue Compositing and Shipping SOP (SEA 
et al. 2002d) and returned to the freezer. A record of the correction was kept on 
the re-Iabeling check sheet starting on September 24, 2002 (Figure 5-14). Prior to 
this date, records of requests for corrections were kept in a notebook, and the 
appropriate changes were made to the laboratory notebook, laboratory processing 
form and sample storage log. The laboratory crew then notified SEA of the 
changes. 

5.7.7 Data Management 
Field data was logged in and transmitted to SEA on a daily basis as follows. 

• At the end of each day, data from the sample processing 
forms were entered into the most recent Fish Tissue Data 
Master Table (weight, fork length, total length, FS weight 
and FL weight). The updated master table was e-mailed 
from the laboratory account to database managers at SEA. 

• All pages in the laboratory notebook were scanned into the 
laboratory computer and e-mailed to Windward, SEA, 
Kennedy/Jenks and FES for review and off-site storage. 

• The storage log was entered and updated. 
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• Any corrective action forms were scanned and e-mailed to 
Windward and Kennedy/Jenks. 

5.7.8 Laboratory Closing Procedures 
Before leaving the laboratory each work day, several tasks were performed: 

• Verified that all freezer and refrigerator units were monitored 

• Verified that all freezers were re-Iocked 

• Decontaminated all used utensils and cutting boards 

• Cleaned all work surfaces 

• Scanned and stored laboratory notebook pages, e-mailed data 
to SEA, Windward, Kennedy/Jenks and FES, and updated 
the sample storage log 

• Signed out on sign-in sheet located near door 

• Turned off all lights and locked the main door. 

5.7.9 Shipping 
All sample handling and equipment preparation followed the Fish Tissue 
Compo siting and Shipping SOP (SEA et al. 2002d). These procedures included 
the following: 

• Composite information was received from Windward or 
Kennedy/Jenks and added into the data master table by SEA. 

• Staff and supplies were coordinated, including dry ice 
arrangements. 

• The sample storage log was referenced by the laboratory 
crew to aid in finding fish samples. 

• Fish from the appropriate species were pulled from the 
freezers and sorted into "composite", "archive", and "non
use" clean bins. Samples that were not being used were 
returned to the freezer. Individual tissue samples were 
grouped together into the appropriate composite and then 
double-checked by one person calling out the fish ID and the 
other person checking off the fish sample ID on the 
composite list. 

• Composited samples were then bundled together into one 
appropriately sized bag, and a new label reflecting the 
composite code was created. The label was placed into a 
zippered plastic bag and included in the bag with the 
compo sited fish samples. The bag of composites was sealed 
and returned to the freezer until ready to be placed into a 
cooler prepared with dry ice for shipping. 
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• Coolers were prepared for shipping and packed; two 
hazardous material placards with dry ice information were 
attached, in addition to the placards noted in the Fish Tissue 
Compo siting and Shipping SOP. 

• Prior to November 20,2002, coolers were taken to the FedEx 
office at Swan Island and shipped to the Axys laboratory in 
Sydney, BC. Starting on November 20,2002, coolers were 
placed into the care of SEA chemistry QA manager who 
drove the coolers to the border, meeting with an agent from 
the homogenizing laboratory, to ensure and expedite 
delivery. 

• Copies of all shipping forms were made and stored at FES 
and SEA. 

• The sample storage log was updated to reflect the transfer of 
samples from the laboratory and the movement of samples 
for archiving. 

• The laboratory was cleaned and locked after completing 
shipping preparation. 
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6.0 JUVENILE SALMONID MARK/RECAPTURE PILOT STUDY 

The study of residence time of subyearling chinook salmon was originally 
scheduled to begin in May 2002 and continue through the peak period of 
downstream migration (i.e., late May through June). However, between the 
submission of the Section 10 fishing permit and research startup, the proposed 
research was required to be reviewed and approved by the EPA. EPA decided 
that instead of emphasizing residence time of subyearling chinook in the 2002 
season, emphasis should be placed on the collection of fish for tissue analysis. 
The scope of the residence time study was reduced to a pilot study to evaluate the 
efficacy of using fluorescent elastomer tags for marking subyearlings and 
developing an estimate of recovery efficiency. These changes in priorities were 
discussed with NOAA Fisheries in May 2002. 

Due to the time required for the EPA review and approval, startup of the pilot 
study was delayed until mid-July. By that time, water temperature in the ISA had 
increased to levels that were stressful to juvenile salmonids. Juvenile salmonids 
were captured by beach seine on July 8 and 9, 2002. Field personnel found that 
the stress of handling at the ambient water temperatures was too high to allow 
meaningful results for a tag-recovery-efficiency estimate. Therefore, sampling 
for these purposes was discontinued, and no information was developed in 2002 
on the residence time of subyearling chinook. 
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APPENDIX A: GRAB SAMPLE LOG SHEETS 
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APPENDIX B: SEDIMENT AND BENTHIC INFAUNA STATION 
SAMPLING COORDINATES 

Table B-1, Sediment And Benthic Infauna Station Sampling Coordinates. 
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APPENDIX C: TABULATED FISH TISSUE DATA 

Table C-l, Fish Tissue Data Master Table. 

Table C-2. Fish Catch Coordinates. 

Table C-3. Storage Log Of Fish Samples In L WG Laboratory Freezers. 

Table C-4. Record Of Change On Fish Labels. 
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3-14-03 Rdl Field Sampling Rpt tables.xls 

A B 

1 ITable 1-1 Index of Field Notebooks. 
~ 

3 Wield Notebook Groups 

4 FES FIELD FISH PROCESSING LABORATORY NOTEBOOKS 
5 Book 1 

6 Book 2 

7 Book 3 

8 Book4 

9 Book 5 

10 Book 6 
11 Book 7 

12 Book 8 
13 Book 9 
14 Book 10 

15 Book 11 

16 

Fish Processing 

Fish Processing 

Fish Processing 

Fish Processing 

Fish Proccssing 

Fish Processing 

Fish Processing 

Fish Processing 

Fish Processing 

Fish Processing 

Fish Processing 

17 SEA FIELD FISH SAMPLING NOTEBOOKS 
18 Book 1 

19 Book 2 

20 Book 3 

21 Book4 

22 Book 5 

23 Book 6 
24 Book 7 

25 Book 8 

Book 9 

1
26 

IBook 10 

27 

28 IBook 11 

29 

Beach Seining, Dip Netting, Boat Electrofishing 

Boat Electrofishing, Crayfish Trapping 

Boat Electrofishing, Crayfish Trapping 

Boat Electrofishing, Crayfish Trapping, Angling, Backpack E-fishing, Trot line 

Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line 

Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line 

Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line 

Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line 

Beach Seining, Boat Electrofishing, Crayfish Trapping, Angling, Backpack E-fishing, Trot line 

Beach Seining, Boat Electrofishing, Crayfish Trapping, Angling, Backpack E-fishing, Trot line 

Cray Fish Trapping, Angling, Backpack E-fishing, Trot line 

30 EES FIELD FISH SAMPLING NOTEBOOKS 
31 Book 1 Boat Electrofishing, Water Quality, Crayfish Trapping 

32 Book 2 Boat Electrofishing, Water Quality, Trot line, Crayfish Trapping 

33 Book 3 

34 Book4 

35 Book 5 

36 Book 6 
37 Rook 7 

38 Book 8 

Boat Electrofishing, Water Quality, Trot line, Crayfish Trapping 

Boat Electrofishing, Water Quality, Trot line 

Boat Electrofishing, Water Quality, Trot line, Crayfish Trapping 

Boat Electrofishing, Water Quality 

Roat Electrofishing, Water Quality, Trot line 

Boat Electrofishing, Water Quality, Trot line 

Page 1 

Iq D 

Time Period 

6/25/02 to 7/27/02 

7/29/02 to 817102 

8/8/02 to 8/10102 

8/13/02 to 8/27/02 

8/27/02 to 9/17/02 

9/18/02 to 10/1/02 

10/1/02 to 1018/02 

10/8/02 to 10/22/02 

10/23/02 to 10/31/02 

11/1102 to 11/27/02 

11/28/02 to 2128103 

6/24/02 to 7/25/02 

7/25/02 to 817102 

817/02 to 8/16/02 

8/16/02 to 9/10102 

9/11/02 to 9/25/02 

9/25/02 to 1017102 

1017102 to 10/15/02 

10/15/02 to 10/24/02 

10/24/02 to 11/1/02 

10/28/02 to 1119/02 

11/10/2002 

7/23/02 to 8/26/02 

8/29/0210/16/02 

9/11/02 to 9/18/02 

9/23/02 to 10121102 

9/25/02 to 10109/02 

10/14102 to 10/25/02 

10/25 to 11/08/02 

10/28/02 to 1114/02 
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A I B IC~ D 

1 Table 1-1 Index of Field Notebooks. 
""2 

3 Field Notebook Groups Time Period 

39 

40 AUXILIARY FIELD FISH SAMPLING NOTEBOOKS 
4I Book 1 Crayfish Trapping, Angling, Backpack E-fishing, Trot line 10/7/02 to 11/6/02 

42 Book 2 Backpack E-fishing 10/7/02 to 10110102 

43 Book 3 
----"-

Crayfish Trapping, Backpack E-fishing, Trot line 10113/02 to 11/8102 

44 Book 4 Angling, Backpack E-fishing, Gut Content 10114/02 to 11/81102 -
~ Book 5 Crayfish Trapping, Trot line 10115/02 to 10/25/02 

46 Book 6 Trot line 10/21/02 to 11111/02 -
47 Book 7 Beach Seining, Trot line 10/21/02 to 11108102 

4s Book 8 Beach Seining 10117/2002 

49 
50 SEA FIELD SEDIMENT SAMPLING NOTEBOOKS 
51 Book 1 LampreylBenthos and Colocated Sediments Recon 9116/02 to 9/23/02 

52 Book 2 Notes on Stations to Have Colocated Sediments Collected 10115/2002 -
53 Book 3 Beach Sediments Composites (book 1 of 4) 10110102 to 10114102 -

.2±- Book 4 Beach Sediments Composites and Co-Located Sediment Sampling (book 2 of 4) 10114/02 to 10/02118 

* 
Book 5 Co-Located Sediment Sampling (book 3 of 4) 10/22/02 to 10125102 

Book 6 Channel Sediment Sampling (book 4 of 4) 10/28/02 to 11112/02 

57 -
~ Legend: 

59 PES = Fishman Environmental Services; SEA = Striplin Environmental Associates; EES = Ellis Environmental Associates 
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A B C 

1 Table 2-1. Chronology of Field Operations. 
2 
3 Date Site Activity 

4 24-Jun Lower Willamette Beach Seining, Dip Netting, Boat Electrofishing 

5 25-Jun Lower Willamette Beach Seining, Dip Netting, Boat Electrofishing 
6 27-Jun Lower Willamette Beach Seining, Dip Netting, Boat Electrofishing 
7 22-Jul Lower Willamette Boat Electrofishing, Crayfish Trapping 
8 23-Jul Lower Willamette Boat Electrofishing, Crayfish Trapping 
9 24-Jul Lower Willamette Boat Electrofishing, Crayfish Trapping 
10 25-Jul Lower Willamette Boat Electrofishing, Crayfish Trapping 
11 26-Jul Lower Willamette Boat Electrofishing, Crayfish Trapping 
12 27-Jul Lower Willamelle Boat Electrofishing, Crayfish Trapping 
13 28-.Tul Lower Willamette Boat Electrofishing, Crayfish Trapping 
14 29-Jul Lower Willamette Boat Electrofishing, Crayfish Trapping 
15 30-.Tul Lower Willamette Boat Electrofishing, Crayfish Trapping 
16 31-Jul Lower Willamette Boat Electrofishing, Crayfish Trapping 
17 I-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
18 5-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
19 6-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
20 7-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
21 8-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
22 9-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
23 12-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
24 13-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
25 14-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
26 IS-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
27 16-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
28 26-Aug Lower Willamette Boat Electrofishing 
29 27-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping 
30 28-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping, Angling 
31 29-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing 
32 30-Aug Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing 
33 3-Scp Lower Willamette Boat Elcctrofishing, Backpack E-fishing 
34 4-Sep Lower Willamette Crayfish Trapping, Angling 
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N 

35 5-Sep Lower Willamette Crayfish Trapping, Trot line 
36 9-Sep Lower Willamette Boat Electrotishing 

--I 
0 37 10-Sep Lower Willamette Boat Electrofishing, Crayfish Trapping 
-->. 

0 
.j::>. 

38 ll-Sep Lower Willamette Boat Electrofishing, Crayfish Trapping, Trot line 
39 12-Sep Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing 
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40 13-Sep Lower Willamette Boat Electrofishing, Crayfish Trapping 
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A I B I C 

1 Table 2-1. Chronology of Field Operations. 
""2 

3 Date Site Activity 

41 16-Sep Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line -
42 17-Sep Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line -
43 18-Sep Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line -
44 19-5ep Lower Willamette Boat Electrofishing, Crayfish Trapping, Angling -
45 20-Sep Lower Willamette Crayfish Trapping, Angling, Trot line -
46 23-Sep Lower Willamette Boat Electrofishing, Crayfish Trapping, Trot line -
47 24-Sep Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line -
48 25-Sep T "ower Willamette Crayfish Trapping, Backpack E-fishing, Trot line -
49 26-Sep Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line -

.12.. 27-Sep Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line 
51 30-Sep Lower Willamette Crayfish Trapping, Backpack E-fishing, Trot line -

E I-Oct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line 
53 2-0ct Lower Willamette Boat Elcctrofishing, Crayfish Trapping, Backpack E-fishing, Trot line -
~ 3-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line 
55 4-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line -
~ 7-0ct Lower Willamette Boat Electrotishing, Craytish Trapping, Backpack E-tishing, Trot line 
57 8-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line -

9-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line, Beach sediment 
58 collection -

10-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Angling, Backpack E-fishing, Trot line, Beach 
59 sediment collection -

II-Oct Lower Willamette Boat Electrofishing, Crayfish Trapping, Angling, Backpack E-fishing, Trot line, Beach 

.29.. sediment collection 
61 13-0ct Lower Willamette Crayfish Trapping -

14-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line, Beach sediment 

~ collection 

.§. 15-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line 
16-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line, Co-located seciment 

64 collection -
17-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line, Co-located seciment 

65 collection -

OJ 
N 

18-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line, Co-located seciment 
66 collection ---I 

0 
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0 
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21-0ct T "ower Willamette Beach Seining, Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line 

.!!2. 
22-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line, Co-located seciment 
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A I B I C 

1 ITable 2-l. 
7 

Chronology of Field Operations. 

3 I Date Site Activity 

23-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line, Co-located seciment 

~ collection, Benthos 
24-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line, Co-located seciment 

W 
collection, Benthos, Clam tissue collection 

25-0ct Lower Willamette Boat Electrofishing, Crayfish Trapping, Backpack E-fishing, Trot line, Co-located seciment 
71 collection, Channel Benthos 

28-0cl Lower Willamelle Beach seining, Boat Electrofishing, Crayfish Trapping, Angling, Backpack E-fishing, Trot 

~ line, Channel sediment collection 

29-0ct Lower Willamette Beach seining, Boat Electrofishing, Crayfish Trapping, Angling, Backpack E-fishing, Trot 

~ line, Channel sediment, Clam tissue collection 

30-0ct Lower Willamette Beach seining, Boat Electrofishing, Crayfish Trapping, Angling, Backpack E-fishing, Trot 

74 line, Clam tissue collection 

75 31-0ct Lower Willamette Beach seining, Boat Electrofishing, Angling, Backpack E-fishing, Trot line 

76 I-Nov Lower Willamette Boat Electrofishing, Crayfish Trapping, Angling, Backpack E-fishing, Trot line 
77 4-Nov Lowcr Willamcttc Boat Elcctrofishing, Angling, Clam tissuc collection 

5-Nov Lower Willamette Boat Electrofishing, Crayfish Trapping, Angling, Backpack E-fishing, Trot line, Clam tissue 
78 collection 
79 6-Nov Lower Willamette Boat Electrofishing, Crayfish Trapping, Trot line 
80 7-Nov Lower Willamette Boat Electrofishing, Angling, Backpack E-fishing, Trot line 

81 8-Nov Lower Willamette Boat Electrofishing, Crayfish Trapping, Angling, Trot line 
82 9-Nov Lower Willamette Crayfish Trapping, Angling, Trot line 

83 lO-Nov Lower Willamette Crayfish Trapping, Trot line 
84 12-Nov Lower Willamette Co-located sediment, clam tissue collection 
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Table 3-2. Summary Of Sample Types Composited For Round 1 Sediment, Benthic Infauna, and Clam Tissue Collection, 2002. 

::l- CIJ = 
'"' .S; 0 CIJ = '; ~ .... ..... 

'"' 
~ 

"0 = '.a 00 

= N 
0 .S; ..,. or, CIJ ell .... .= Composite Sample ID 

" !:Q .... '" '"' 
~ r-- = ~ ~ 

'" ~ .Q = ~ = CIJ "1 "0 0 ell 
~ ~ ·u U 't = 0 ·u - -= 0 ·c ~ ... '; .~ o .... .. !:Q 

.. 0 !:Q E-- 6 CIJ 
~ -= Q., 

.... .... Q., = .... .... ~ 
~ ~ ..... 0 ~ U CIJ > u e 0 .... 

Q., ..... ~ .... 
::.E ::.E 

~ 
~ ~ rr.; .... ~ rF.J Eo-< U ~ ~ rF.J ~ 

== 
CA WB 03ROO4 TS ERA • • • • D D D • LWGOI03ROO4TSCAWBCOO 27g 

CA WB 06ROO2 TS ERA • • • • D • LWGOI 06R002TSCA WBCOO 

CA WB 07R003 TS ERA • • • • D • LWGOI 07R003TSCA WBCOO Hold 
CA WB 07ROO6 TS ERA • • • • D • LWGOI 07R006TSCA WBCOO 

S 015 EBBSO SO BEACH • • • • • EBBSO 

S 015 EBCLSOI SO COLOC • • • • • • • EBCLSOI 

S 015 EBCLS02 SO COLOC • • • • • • • EBCLS02 

S 015 02ROOI BN BENTH LWG0102ROO1BNS015S00 

S 015 02ROOI SO COLOC • • • • • • • LWG0102ROO1S0S015COO 

S 015 02R015 SO COLOC • • • • • LWG0102R015S0S015COO 

S 015 03B030 SO BEACH • • • • • LWG0103B030S0S015COO 

S 015 03B031 SO BEACH • • • • • LWG0103B031S0S015COO 

S 015 03B033 SO BEACH • • • • • LWG01 03B033S0S015COO 

S 015 03ROOI SO COLOC • • • • • LWG0103ROO1S0S015COO 

S 015 03ROO2 SO COLOC • • • • • LWG01 03ROO2S0S015COO 

S 015 03ROO3 SO COLOC • • • • • • • LWG0103R003S0S015CIO 

S 015 03ROO3 SO COLOC • • • • • D D LWG01 03R003S0S015C20 

S 015 03ROO3 SO COLOC • • • • • D D LWG01 03R003S0S015C31 

S 015 03ROO3 SO COLOC • • • • • D D LWG01 03R003S0S015C32 

S 015 03ROO4 SO COLOC • • • • • • • • LWG0103ROO4S0S015Cll 

S 015 03ROO4 SO COLOC • • • • • D D • LWG0103ROO4S0S015C12 

S 015 03ROO4 SO COLOC • • • • • D D • LWG01 03ROO4S0S015C20 

S 015 03ROO4 SO COLOC • • • • • D D • LWG01 03ROO4S0S015C30 

S 015 03ROO5 BN BENTH LWG01 03R005BNS015S 1 0 

S 015 03ROO5 BN BENTH LWG01 03ROO5BNS015S20 

S 015 03ROO5 SO COLOC • • • • • • • • LWG01 03ROO5S0S015COO 
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Table 3-2. Summary Of Sample Types Composited For Round 1 Sediment, Benthic Infauna, and Clam Tissue Collection, 2002. 

::l- CIJ = 
'"' .S; 0 CIJ = '; ~ .... ..... 

'"' 
~ 

"0 = '.a 00 

= N 
0 .S; ..,. or, CIJ ell .... .= Composite Sample ID 

" !:Q .... '" '"' 
~ r-- = ~ ~ 

'" ~ .Q = ~ = CIJ "1 "0 0 ell 
~ ~ ·u U 't = 0 ·u - -= 0 ·c ~ ... '; .~ o .... .. !:Q 

.. 0 !:Q E-- 6 CIJ 
~ -= Q., 

.... .... Q., = .... .... ~ 
~ ~ ..... 0 ~ U CIJ > u e 0 .... 

Q., ..... ~ .... 
::.E ::.E 

~ 
~ ~ rr.; .... ~ rF.J Eo-< U ~ ~ rF.J ~ 

== 
S 015 03R032 SD COLOC • • • • • LWG0103R032SDS015COO 

S 015 03R034 SD COLOC • • • • • D D LWG01 03R034SDS015COO 

S 015 03R040 BN BENTH LWG01 03R040BNS015S00 

S 015 03R040 SD SED • • • • • LWG01 03R040SDS015COO 

S 015 03R041 BN BENTH LWG01 03R041BNS015S00 

S 015 03R041 SD SED • • • • • LWG0103R041SDS015COO 

S 015 04B023 SD BEACH • • • • • LWG01 04B023SDS015COO 

S 015 04B024 SD BEACH • • • • • LWG0104B024SDS015COO 

S 015 04ROO2 SD COLOC • • • • • LWG0104ROO2SDS015COO 

S 015 04ROO3 BN BENTH LWG0104R003BNS015S00 

S 015 04ROO3 SD COLOC • • • • • LWG0104R003SDS015COO 

S 015 04ROO4 BN BENTH LWG01 04R004BNS015S 1 0 

S 015 04ROO4 BN BENTH LWG0104ROO4BNS015S20 

S 015 04ROO4 SD COLOC • • • • • LWG0104ROO4SDS015COO 

S 015 05B018 SD BEACH • • • • • LWG0105B018SDS015COO 

S 015 05B019 SD BEACH • • • • • LWG0105B019SDS015COO 

S 015 05ROOI SD COLOC • • • • • LWG0105ROO1SDS015COO 

S 015 05ROO3 BN BENTH LWG01 05R003BNS015S00 

S 015 05ROO3 SD COLOC • • • • • LWG01 05R003SDS015COO 

S 015 05R020 SD COLOC • • • • • LWG01 05R020SDS015COO 

S 015 05R040 BN BENTH LWG0105R040BNS015S00 

S 015 05R040 SD SED • • • • • LWG01 05R040SDS015COO 

S 015 05R041 BN BENTH LWG01 05R041BNS015S00 

S 015 05R041 SD SED • • • • • LWG0105R041SDS015COO 

S 015 06B022 SD BEACH • • • • • LWG01 06B022SDS015COO 

S 015 06B025 SD BEACH • • • • • LWG01 06B025SDS015COO 
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Table 3-2. Summary Of Sample Types Composited For Round 1 Sediment, Benthic Infauna, and Clam Tissue Collection, 2002. 

::l- CIJ = 
'"' .S; 0 CIJ = '; ~ .... ..... 

'"' 
~ 

"0 = '.a 00 

= N 
0 .S; ..,. or, CIJ ell .... .= Composite Sample ID 

" !:Q .... '" '"' 
~ r-- = ~ ~ 

'" ~ .Q = ~ = CIJ "1 "0 0 ell 
~ ~ ·u U 't = 0 ·u - -= 0 ·c ~ ... '; .~ o .... .. !:Q 

.. 0 !:Q E-- 6 CIJ 
~ -= Q., 

.... .... Q., = .... .... ~ 
~ ~ ..... 0 ~ U CIJ > u e 0 .... 

Q., ..... ~ .... 
::.E ::.E 

~ 
~ ~ rr.; .... ~ rF.J Eo-< U ~ ~ rF.J ~ 

== 
S 015 06B026 SD BEACH • • • • • LWG01 06B026SDS015COO 

S 015 06B029 SD BEACH • • • • • LWG01 06B029SDS015COO 

S 015 06B030 SD BEACH • • • • • LWG01 06B030SDS015COO 

S 015 06ROOI BN BENTH LWG01 06ROO1BNS015S00 

S 015 06ROOI SD COLOC • • • • • LWG0106ROO1SDS015COO 

S 015 06ROO2 BN BENTH LWG0106ROO2BNS015S00 

S 015 06ROO2 SD COLOC • • • • • • • • LWG01 06R002SDS015C 1 0 

S 015 06ROO2 SD COLOC • • • • • • • • L WGO 1 06R002SDSO 15C20 

S 015 06ROO2 SD COLOC • • • • • • • • LWG01 06ROO2SDS015C31 

S 015 06ROO2 SD COLOC • • • • • • • • LWG01 06ROO2SDS015C32 

S 015 06ROO4 SD COLOC • • • • • • • • LWG0106ROO4SDS015COO 

S 015 06R031 SD COLOC • • • • • LWG0106R031SDS015COO 

S 015 06R040 BN BENTH LWG01 06R040BNS015S00 

S 015 06R040 SD SED • • • • • LWG01 06R040SDS015COO 

S 015 07B022 SD BEACH • • • • • LWG01 07B022SDS015COO 

S 015 07B023 SD BEACH • • • • • LWG01 07B023SDS015COO 

S 015 07B024 SD BEACH • • • • • LWG01 07B024SDS015COO 

S 015 07ROO3 BN BENTH LWG01 07R003BNS015S00 

S 015 07ROO3 SD COLOC • • • • • • LWG01 07R003SDS015COO 

S 015 07ROO4 SD COLOC • • • • • LWG01 07ROO4SDS015COO 

S 015 07ROO6 SD COLOC • • • • • • • • LWG0107ROO6SDS015COO 

S 015 07R030 SD SED • • • • • LWG01 07R030SDS015COO 

S 015 07R040 BN BENTH LWG01 07R040BNS015S00 

S 015 07R040 SD SED • • • • • LWG01 07R040SDS015COO 

S 015 08B032 SD BEACH • • • • • LWG01 08B032SDS015COO 

S 015 08ROOI BN BENTH LWG0108ROO1BNS015S00 
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Table 3-2. Summary Of Sample Types Composited For Round 1 Sediment, Benthic Infauna, and Clam Tissue Collection, 2002. 

::l- CIJ = 
'"' .S; 0 CIJ = '; ~ .... ..... 

'"' 
~ 

"0 = '.a 00 

= N 
0 .S; ..,. or, CIJ ell .... .= Composite Sample ID 

" !:Q .... '" '"' 
~ r-- = ~ ~ 

'" ~ .Q = ~ = CIJ "1 "0 0 ell 
~ ~ ·u U 't = 0 ·u - -= 0 ·c ~ ... '; .~ o .... .. !:Q 

.. 0 !:Q E-- 6 CIJ 
~ -= Q., 

.... .... Q., = .... .... ~ 
~ ~ ..... 0 ~ U CIJ > u e 0 .... 

Q., ..... ~ .... 
::.E ::.E 

~ 
~ ~ rr.; .... ~ rF.J Eo-< U ~ ~ rF.J ~ 

== 
S 015 08ROOI SD COLOC • • • • • LWG0108ROO1SDS015COO 

S 015 08ROO2 SD COLOC • • • • • LWG01 08ROO2SDS015COO 

S 015 08ROO3 BN BENTH LWG01 08R003BNS015S00 

S 015 08ROO3 SD COLOC • • • • • • • LWG01 08R003SDS015COO 

S 015 08R040 BN BENTH LWG01 08R040BNS015S00 

S 015 08R040 SD SED • • • • • LWG01 08R040SDS015COO 

S 015 08R041 BN BENTH LWG01 08R041BNS015S00 

S 015 08R041 SD SED • • • • • LWG0108R041SDS015COO 

S 015 09B024 SD BEACH • • • • • LWG01 09B024SDS015COO 

S 015 09B026 SD BEACH • • • • • LWG01 09B026SDS015COO 

S 015 09B027 SD BEACH • • • • • LWG0109B027SDS015CIO 

S 015 09B027 SD BEACH • • • • • LWG01 09B027SDS015C20 

S 015 09B027 SD BEACH • • • • • LWG01 09B027SDS015C31 

S 015 09B027 SD BEACH • • • • • LWG01 09B027SDS015C32 

S 015 09B028 SD BEACH • • • • • LWG01 09B028SDS015COO 

S 015 09ROOI BN BENTH LWG0109ROO1BNS015S00 

S 015 09ROOI SD COLOC • • • • • LWG0109ROO1SDS015CIO 

S 015 09ROOI SD COLOC • • • • • LWG0109ROO1SDS015C20 

S 015 09ROOI SD COLOC • • • • • LWG0109ROO1SDS015C31 

S 015 09ROOI SD COLOC • • • • • LWG0109ROO1SDS015C32 

S 015 09ROO2 BN BENTH LWG0109ROO2BNS015S00 

S 015 09ROO2 SD COLOC • • • • • • • LWG01 09ROO2SDS015COO 

S 015 09R040 BN BENTH LWG01 09R040BNS015S00 

S 015 09R040 SD SED • • • • • LWG01 09R040SDS015COO 

S 015 09R041 BN BENTII LWG01 09R041BNS015S00 

S 015 09R041 SD SED • • • • • LWG0109R041SDS015COO 
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1 ITable 3-2. Summary Of Sample Types Composited For Round 1 Sediment, Benthic Infauna, and Clam Tissue Collection, 2002. 

'" 
'"' .... CIJ § 
o ~ = ~ ..... ~ ~ ~ 

"0 = '.a S N 
o ;§.... ~ ~.... .= Composite Sample ID 

" !:Q = "" '"' "0 0 ~ ~ ~ ~ ,c..= = ~ ~ CIJ < .• u '"' = ~ 
·0 '0 ... ;§ :s ~ ... '5 ~ ~ 0 ~ .~ E-- 6 ~ 
~ ..= fr .s ~ ~ § ~ U ~ > U .= ~ 0 ... 

21 rr. :::~ rF.J :::;: Eo-< U:::;: ~ ~ rF.J ~ ~ ~ == -i. 
107 

108 D = Analysis not yet approved 

109 "= CA-Clam is an ERA Species 

110 b = In the case of sediment this designates the surface/snbsurface depth in cm 

111 
112 1 = Conventionals in Sediment contain: Total Solids. Grain Size, and Total Organic Carbon 

113 2 = Conventionals in Tissue contain: Total Solids and Lipids 

114 3 = Metals for sediment contain: Ag, AI, As, Cd, Cr, Cu, Ni, Pb, Sb, Se, Zn. and Hg 

115 4 = Metals for tissue contain: Ag, AI, As, Cd, Cr, Cu, Mn, Ni, Pb, Sb, Se, TJ, Zn, and Hg 

116 5 = PCB-Ar sediment and tissue contain: 1016,1221,1232, 1242,1248,1254, and 1260 

117 6 = Lipids are extracted and run with the Pesticides 

118 7 = Sediment and tissue full scan and SIMs. LVI may be used to achieve project limits. 

119 8 = BZ077, BZ105. BZ114, BZ118, BZ123, BZ126, BZ156, BZ157, BZ167, BZ169, BZ170, BZ180. and BZ189 

120 
121 Ar = Arochlors 

122 BENTH = Benthic Infauna 

123 B'-' = Benthic Taxonomv 

124 BSD = Beach Sediment 

125 BTS = Benthic Tissue 

126 CA= Clam 

127 COLOC = Co-located sediment with sculpin and crayfish 

Cong = Congeners 

EB = Equipment Blank (Rinsates) 

EBBSD = Equipment Blank (Rinsates) for Beach Sediment 

EBCLSD =Equipment Blank (Rinsates) for Co-located Sediment 

TBT = Tributyltin 

SVOC = Semivolatile Organic Compounds 
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1 Table 3-1. Field Operation Schedule For Round 1 Sediment, Benthic infauna, and Clam Tissue Collection, 2002. 
r--

2 

3 Date Site Activity 

r-±- October 10 Lower Willamette Beach sediment collection 

~ October 11 Lower Willamette Beach sediment collection 

~ October 14 Lower Willamette Beach sediment collection 

;!...- October 15 SEA Office, Olympia Meeting of sampling team to discuss co-located sampling location, strategy 

~ October 16 Lower Willamette Co-located seciment collection 

~ Octoher 17 T "ower Willamette Co-located seciment collection 

,..!Q. October 18 Lower Willamette Co-located seciment collection 

,l.!. October 22 Lower Willamette Co-located seciment collection, benthos 

,..!2 October 23 Lower Willamette Co-located seciment collection, benthos 

r-!l October 24 Lower Willamette Co-located seciment collection, benthos, clam tissue collection 

,..!.i. Octobcr 25 Lowcr Willamcttc Channcl bcnthos 

r-12- October 28 Lower Willamette Channel sediment 

,..!£. October 29 Lower Willamette Channel sediment, clam tissue collection 

r-!2- October 30 Lower Willamette Clam tissue collection 

~ November 4 Lower Willamette Clam tissue collection 

19 Novermber 5 Lower Willamette Clam tissue collection 
r--

20 Novermber 12 Lower Willamette Co-located sediment, clam tissue collection 
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1 Table 3-3. Summary of Collection Effort for the Clam Corbiculafluminea. 
""2 

Approximate Total Tissue Weight Collected Sampling Number of Total Grabs per Length of Sampling Time 
Total Length of Time 

Station 
(g) Date Grabs Station (hours) 

Sampling per Station 

3 (hours) 

....±... 06R002 10/24/2002 28 1 

5 10/29/2002 40 1.5 -
6 10/30/2002 81 2.5 -
7 260 11/4/2002 70 219 3 8 

8"""" -
9 07R003 10/29/2002 91 2.5 -

...!Q. 10/30/2002 35 1 

...!l 11/4/2002 15 1 

12 53 1115/2002 22 163 1 5.5 

13 -
14 03R004 27 10/3012002 71 71 1.5 1.5 

15 -
16 07R006 160 1111212002 54 54 2 2 

17 -
18 07R030* 10/3012002 - - 2 -
19 11/412002 - - 1 -
20 14.5 1115/2002 - - 3 6 

21 * Station 07R030 was sampled by walking the beach. see text. 
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A I B I C I D I E I F I G I H I I I J I K I LIM I N I o I P I Q I R I S I T 
1 Table 5-1 Station by Station Fishing Effort and Catch. 

""2 
3 Station Activity Days Units Set Seconds Hours Total # fish BB BC CP CR LA LS NP PM SB SC SP WE VB 

4 1l2ROOI EF 1 1 1575 0.44 25 25 
""5 CT 6 6 8 8 
""6 TL 2 3 0 

+ Total 10 1575 0.44 33 8 25 

...2.... 1l2R0l5 EB 9 10 7771 2.16 25 25 
10 CT 9 9 13 13 

"""iT TL 1 1 0 
12 Total 13 7771 2.16 38 13 25 

13 
14 02RI02 BS 3 9 15 15 
15 Total 3 15 15 

"""i6 
17 1l2R 11 2 RS 1 'i 14 14 

* 
Total 1 14 14 

20 1l2RIB BS 3 5 15 15 
21 Total 3 15 15 -
22 
23 It:mOOI EF 3 6 5829 1.62 16 16 

24 EB 4 4 5603 1.56 13 13 

~ Total 7 11432 3.18 29 29 
26 
27 (J31{1Hl2 !:iF 5 11 3971 1.10 22 22 
2s EB 9 10 12068 3.35 59 59 
29 TL 1 1 2 2 

.22.. Tolal 15 16039 4.46 83 83 
31 

..B.. IL'ROfB EF 3 4 2079 0.58 5 5 
33 EB 3 3 1419 0.39 0 

34 CT 5 5 27 27 
3s TL 1 1 0 

~ Total 12 3498 0.97 32 27 'i 
37 
38 U.'ROO4 EF 2 3 1767 0.49 17 17 

39 EB 6 7 7567 2.10 44 1 43 
40 AG 1 0 -

OJ 
N 

16 15 15 .±!. CT 17 
42 TL 3 3 0 

--I 
0 

~ Total 28 9334 2.59 76 16 60 
44 

-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 
1'0 0 
01'0 
<DO 
w<D 

~ OJROO5 EF 4 5 3802 1.06 0 

~ !:iB 4 4 1237 0.34 0 
47 AG 1 2 0 
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A I B I C I D I E I F I G I H I I I J I K I LIM I N I o I p I Q I R I S I T 
1 Table 5-1 Station by Station Fishing Effort and Catch. 

""2 
3 Station Activity Days Units Set Seconds Hours Total # fish BB BC CP CR LA LS NP PM SB SC SP WE VB 

48 CT 10 12 9 9 
49 TL 16 30 17 17 
50 Total 35 5039 1.40 26 9 17 

51 
52 RUmnS CT 9 9 17 17 

~ Total 9 17 17 
54 
55 Im{()09 CT 8 9 21 21 
56 Total 8 21 21 

57 
58 Im<1ll4 EF 3 13 6210 1.73 37 10 13 14 

59 BS 4 42 5 5 
60 Total 7 6210 1.73 42 10 13 5 14 

61 
62 ImW.l2 EB 12 12 11741 3.26 40 40 

63 CT 1 1 19 19 

~ Total 13 11741 3.26 59 19 40 
65 
66 ItilW34 EF 1 1 1878 0.52 16 16 

67 EB 1 1 383 3.26 12 12 
68 Total 2 2261 3.78 28 28 

69 
70 OJI-t118 ns 1 2 11 11 
71 Total 1 11 11 

72 Itml25 BS 1 1 13 13 
73 Total 1 13 13 

74 
7s 
76 1l4RIJ02 EF 1 2 1300 0.36 0 -
77 EB 8 8 5617 1.56 23 23 
7s CT 8 9 18 18 
79 TL 2 2 0 

~ Total 19 6917 1.92 41 18 23 
81 -
82 
83 04ROIB EF 2 3 5154 1.43 22 22 

84 EB 13 13 9461 2.63 23 23 
8s CT 4 4 8 8 

OJ 
N 86 TL 5 6 3 3 
--I 87 Total 24 14615 4.06 56 8 48 
0 -

88 
-->. 

0 89 
-l:>. ,..-... 90 1141m04 EF 5 6 4764 1.32 10 1 9 
CD » 
Oz 
00 
1'0 0 
01'0 
<DO 
-l:>.<D 

91 EB 15 15 12007 3.34 11 1 10 
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1 Table 5-1 Station by Station Fishing Effort and Catch. 
""2 

3 Station Activity Days Units Set Seconds Hours Total # fish BB BC CP CR LA LS NP PM SB SC SP WE VB 

92 CT 11 11 20 20 
93 TL 1 1 7 7 
94 Total 32 16771 4.66 48 21 1 26 
9s 
% 
.J2 1l4RO:B EF 11 85 51670 14.35 17 1 16 
98 AG 3 3 0 -
99 TL 3 5 1 1 
100 Total 17 51670 14.35 18 1 1 16 
161 
102 
103 
104 04Rl26 BS 1 1 12 12 
105 Total 1 12 12 
106 OSIWIlI EF 1 2 1735 0.48 22 22 
1ci7 EB 1 1 179 0.05 2 2 
Tci8 CT 6 6 16 16 
109 Total 8 1914 0.53 40 16 24 -
110 
ill 
112 IlSROfB CT 4 7 9 9 

ffi Total 4 9 9 

ill 
116 IlSROO6 EF 17 66 56606 15.72 26 7 4 5 10 
ill BS 3 6 0 
Us TL 1 1 2 1 1 
119 Total 21 56606 15.72 28 7 5 6 10 
120 -
121 
122 (JSR021l EF 1 2 2800 0.78 21 21 
123 EB 10 10 8119 2.26 37 37 

~ Total 11 10919 3.03 58 58 
125 
126 
127 (J6ROOI EF 2 4 2774 0.77 11 11 
128 EB 9 11 2706 0.75 10 10 

OJ 
N 

129 CT 17 20 14 14 
130 TL 1 1 1 1 

--I 131 Total 29 5480 1.52 36 14 22 
0 -

132 
-->. 

0 133 
.j::>.. 

,..-... 134 I161W02 EF 2 3 3070 0.85 21 21 
CD » 
Oz 
00 
1'0 0 
01'0 
<DO 
0l<D 

ill EB 4514 1.25 30 30 
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3-14-03 Rd1 Field Sampling Rpt tables.xls 

A I B I C I D I E I F I G I H I I I J I K I LIM I N I o I p I Q I R I S I T 

1 Table 5-1 Station by Station Fishing Effort and Catch. 
""2 

3 Station Activity Days Units Set Seconds Hours Total # fish BB BC CP CR LA LS NP PM SB SC SP WE VB 

136 CT 3 5 29 29 
137 Total 5 7584 2.11 80 29 51 -
138 

139 
140 lI6Im04 EB 4 4 2739 0.76 25 25 
141 CT 6 6 26 26 
142 Total 10 2739 0.76 51 26 25 -
143 
144 
145 1l6l-W:24 EF 8 44 24031 6.68 5 1 4 
146 AG 1 1 0 
147 TL 1 1 1 1 
148 Total 10 24031 6.68 6 2 4 
-
149 
150 
151 07ROOI EF 2 2 1480 0.41 2 2 

~ Total 2 1480 0.41 2 2 
153 
154 
155 07RIl():2 EF 5 6 6500 1.81 24 2 22 
156 CT 1 1 1 1 
157 TL 3 3 0 
158 Total 9 6500 1.81 25 2 23 

l59 
160 
161 07 ROlt' EF 2 3 1677 0.47 8 8 
162 EB 11 11 9402 2.61 5 5 

163 CT 6 7 9 9 
164 TL 2 4 6 6 
165 Total 21 11079 3.08 28 9 19 
166 
167 
168 07R()()4 CT 8 9 9 9 
169 Total 8 9 9 -
170 
171 
172 

OJ 
N 
--I 

173 
174 07RIlO6 EF 1 1 8718 2.42 0 
Us EB 1 1 1776 0.49 1 1 

0 176 CT 3 3 14 12 2 
-->. 

0 177 TL 3 4 12 12 
.j::>.. 

,..-... 178 Total 8 10494 2.92 27 12 15 
CD » 
Oz 
00 
1'0 0 
01'0 
<DO 
(J)<D 

179 
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3-14-03 Rd1 Field Sampling Rpt tables.xls 

A I B I C I D I E I F I G I H I I I J I K I LIM I N I o I p I Q I R I S I T 
1 Table 5-1 Station by Station Fishing Effort and Catch. 

""2 
3 Station Activity Days Units Set Seconds Hours Total # fish BB BC CP CR LA LS NP PM SB SC SP WE VB 

180 
181 07Rnn9 EF 8 19 21580 5.99 28 7 3 3 15 -
182 BS 4 19 0 
183 TL 2 2 4 3 1 
184 Total 14 21580 5.99 32 7 6 4 15 
185 
186 
187 (JUROIlI EF 3 5 4G4G 1.29 25 25 
188 EB 5 6 4260 1.18 31 2 29 
189 CT 17 24 15 15 
190 TL 1 1 0 
191 Total 26 8906 2.47 71 17 54 
192 -
193 
194 OUHOO:2 EF 1 3 2783 0.77 14 14 
195 EB 5 5 6968 1.94 27 27 
1% CT 17 18 21 21 
197 TL 1 1 0 
198 Total 24 9751 2.71 62 21 41 
199 
200 

~ 
(JUHOIH EF 2 4 3476 0.97 24 24 

TII3 3 15 12567 3.49 16 4 12 -
203 CT 21 23 29 29 
204 TL 8 8 11 11 
205 Total 34 16043 4.46 80 33 47 
20G 
207 
208 OURIlIO EF 27 145 83485 23.19 30 7 3 6 14 -
209 BS 3 7 0 
2iO AG 4 5 0 
ill TL 5 10 1 1 

~ Total 39 83485 23.19 31 7 3 7 14 
213 -
214 
215 UUR03:2 EF 2 4 4867 1.35 10 10 
ill AG 1 1 0 
ill TL 1 1 1 1 

OJ 
N 
--I 

218 Total 4 4867 1.35 11 1 10 

ill 
0 -

220 
-->. 

0 221 1J91{OIlI TIP 4 5 5520 1.53 10 10 
.j::>.. 

,..-... m EB 9 11 11943 3.32 32 1 31 
CD » 
Oz 
00 
1'0 0 
01'0 
<DO 
-...J<D 

m CT 9 9 25 25 
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3-14-03 Rd1 Field Sampling Rpt tables.xls 

A I B I C I D I E I F I G I H I I I J I K I LIM I N I o I p I Q I R I S I T 
1 Table 5-1 Station by Station Fishing Effort and Catch. 

""2 
3 Station Activity Days Units Set Seconds Hours Total # fish BB BC CP CR LA LS NP PM SB SC SP WE VB 

224 TL 2 2 2 2 
225 Total 24 17463 4.85 69 26 43 
m 
m 
228 1l91W02 EF 1 1 1935 0.54 21 21 

~ EB 1 1 600 0.17 7 7 
230 CT 2 2 0 
231 Total 4 2535 0.70 28 28 
m 
ill 

~ 
1l9ROlt' CT 12 12 22 22 

TL 3 3 1 1 
236 Total 15 23 23 
-
237 
238 
239 1J9ROl)6 EF 11 64 33923 9.42 32 18 1 7 6 
240 TL 3 5 4 3 1 
241 Total 14 33923 9.42 36 18 4 7 7 
242 201WOI EF 15 312 154596 42.94 62 17 30 1 14 
243 TL 7 33 18 12 1 3 2 
244 Total 22 154596 42.94 80 12 18 30 4 16 
-:)4s 
~ 
247 20RIlI DN 1 1 12 12 
248 Total 1 12 12 
249 
250 2/lROOI EB 1 1 378 0.11 0 
2s1 BS 1 6 0 
2s2 TL 12 118 70 8 13 23 17 9 
253 Total 14 378 0.11 70 8 13 23 17 9 
2s4 
255 1"ZIH06 EF 5 12 14532 4.04 85 3 2 32 45 2 1 

~ AG 4 21 13 13 
257 CT 1 1 1 1 
2s8 TL 22 56 42 27 8 7 
259 Total 32 14532 4.04 141 30 23 32 45 2 9 
260 
26i 

OJ 
N 
--I 

262 I"Z06ll9 EF 4 9 13669 3.80 85 3 2 46 34 
263 AG 6 21 17 17 

0 264 TL 23 55 46 31 6 9 
-->. 

0 265 Total 33 13669 3.80 148 34 25 46 34 9 
.j::>.. 

,..-... 266 
CD » 
Oz 
00 
1'0 0 
01'0 
<DO 
ex><D 

267 Note: EF = boat electrofishing; EB = backpack electrofishing; AG = angling; CT = crayfish trap; TL = trot line, DN = dip net 

Page 6 5-1 

ex> 



OJ 
N 
--I 
0 
-->. 

0 
.j::>.. 

,..-... 

~» 
Oz 
00 
1'0 0 
01'0 
<DO 
<D<D 

<D 

3-14-03 Rd1 Field Sampling Rpt tables.xls 

Cell: C3 
Comment: Ian Stupakof 

Total fishing days is corrected for any activities that occurred on a same day. 

Cell: D3 
Comment: Ian Stupakoff: 

Units set reflects the number of times each activity was performed at that station (e.g. at station 02R102 a total of 9 beach seining deployements in 3 days). 

Crayfish traps indicate how many times traps were deployed at a station. It does not indicate how many traps per deployment. 
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3-14-03 Rdl Field Sampling Rpt tables.xls 

A IBI clDI E I 
1 ITahle 5-2. T jst of Participants During Round 1 A and Round 1 of Fish Tissue Collection. 

t--
2 

F 

3 I Consultants Initials Used in ReportlField Notebooks 

4 Anchor Environmental LLC 
5 Timothy Stone 
6 Alicia Wick 

7 Elizabeth Appy 

8 
9 Ellis Environmental Services 
10 Robert Ellis 

11 Joseph Krieter 
12 Relus Schoneck 

13 Peter Kaczynski 

14 Andrew Clodfelter 
15 Gwen Alley 

16 Caleb Houck 
17 Larry Ellis 

18 Timothy Klink 
19 
20 Fishman Environmental Services 
21 Steve Novotny 

22 Elizabeth French 
23 Steve Johnson 

24 Laurie Wyatt 

25 Jonas Moiel 
26 Paul Fishman 

27 Kim Gould 
28 Johndavid Storn 

29 
30 Jones & Stokes 
31 Glen Mejia 
32 April Zohn 

33 Sloan Gordon 
34 Erin Vanderhey 

35 
36 Kennedy/Jenk'i Consultants 
37 Brian Timmins 

38 John DeLorie 
39 Michael Godinho 

40 Zachary Sprute 

Page 1 

TSt 
AW 

EA 

BE 

JK 
RS 

PK 

AC 
GA 

CH 
LE 

TK 

SN 

EF 

SJ 
LW 

JM 
PF 

KG 

JS 

GM 
AZ 

SG 
EV 

BT 

JD 
MG 

ZS 
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3-14-03 Rd1 Field Sampling Rpt tables.xls 

A IBlclDI E I F 

1 Tahle 5-2. T jst of Participants During Round 1 A and Round 1 of Fish Tissue Collection. -
2 

3 Consultants Initials Used in ReportlField Notebooks 

41 Don Zilstra DZ -
~ Shane Scrimshire SS 
43 Shayne Pasek SPk -
44 Deonne Knill DK -
45 
46 Striplin Environmental Associates, Inc. 
47 Ian Stupakoff IS 
4s Tom Schulz TS 
49 .T anet Cloutier .TCI 
50 
51 
~ 

Windward Environmental LLC 

~ Robert Complita BC 

2l. .Tenee Colton .TC 
54 .Toanna Florer .TF -
55 Shannon Pierce SP 
56 Matt Luxon ML 
57 Dereck Pelletier DP 
58 Mariah Meek MM 

OJ 
N 
--I 
0 
--"-
0 
.j::>. 

,..-... 

~» Oz 
00 

Page 2 5-2 1'0 0 
--"-1'0 
0--,,-
--"-0 

--"-



3-14-03 Rdl Field Sampling Rpt tables.xls 

A I B 

1 Table 5-3. Color Coding Scheme for Storage of Fish Samples. -
2 

3 ERA 

4 Crayfish Grey/GreenlRed 
""5 Lamprey ammocoetes Grey/Yellow/Grey 
""6 Largescale sucker Grey/Red/Grey 
7 Peamouth Grey/Green 
8 Sculpin Grey/Red 
""9 Smallmouth bass Yellow 
10 Northern pikeminnow Grey/Green/Grey 
11 Benthic invertebrates Grey/YellowlRed 

12 

13 UURA 

14 Bullhead Green 
15 Black crappie Grey 

16 Smallmouth bass Yellow 
17 Common carp Red -

IS Walleye Green/Grey 
19 Largescale sucker Red/Grey 

OJ 
N 
--I 
0 
--"-
0 
.j::>. 

,..-... 

~» Oz 
00 

Page 1 5-3 1'0 0 
--"-1'0 
0--,,-
1'0 0 

1'0 



tJ3RD14 [SB AREA1 

LS, NP, PM, SBWB, SBF 

03R034 
CSO(O,O/F), SP(O/F) 

• 
D3ROO5 

LABEL LEGEND 
FIELD '~MPLING 

BBF" Brown Bullhead nllet (Conv, Metals, PCB-Ar, SVOC) 
BBWB" Brown Bljllhead whole body (Conv, Metals, PCB-Ar, 'SVOC, PCB-cong, and DioxlFljran) 
BCF" Black Crappie fiUet (Conv, Met1:!ls, PCB-Ar, SVOC) 
BewB" Black Crappie wHole boi:!y (Conv, Metals, PCB"Ar, SVOC, PCB"cong, and DioXiFuran) 
BN " Benthi:: Taxonomy 
BNSD" Benlhic Taxonomy Co-Loc<!wd with Sediment 
BSD" Beach Sediment (Conv, Met1:!ls, PCB"Ar, Pest; SVOC, and Herb), Sampling Complete 
BTS" Benthic Tissue (Conv, Metals, PCB-Ar, Pest, and SVOC) 
CPF " Carp f illet (Conv, Metals, PCB-Ar, SVOC) 
CP'vVB" Carp whole body (Conv, MEttals, PCB-Ar, SVOC, PCB"cong, and DioXiFuran) 
CR" Crayfish (Conv, Metals, PCB-Ar, SVOC) 
CSD" Co-Lor: Sediment (Conv, Met1:!l~ PCB-Ar, Pest SVOC, and Herb) 
SC" Sub-ye<!rling Chinook (Conv, Metals, PCB-Ar, SVOC}, Fishing Complete 
LS" LWge Scale Sw:;ker (Conv, Metals, PCB-Ar, SVOC) 
NP" North Pikeminnow (Conv, Metals, PCB-Ar, SVOC) 
PM" PeambUth (Conv, Metall'!, PCB-Ar, SVOC) 

SBF" Smallmouth Bas\, fi llet (Conv, Meti;lls, PCB-Ar, SVOC) 
SBVVS" Smallmouth Ba\,s. whole boay (Conv, Metals, PCB-Ar, SVOC, PCB-cong, and DioxiFuran) 
SP " Scylpin (Conv, MEttals, PCB-Ar, SVOC) 

,'CR " Station Id differs from composle Id (see Table B-1) 

ADD ITIONAL ANAL ,(SIS 
(D) " Field 'QC (placed after the matrix being duplicated) 
(DlF) " DioxinsIFurans i;lnd PCB-congeners will be analyzed for matrix 
(TBT )" TBT will be analyzed for matrix 
(VOC )" Vo.C w~1 be analyzea for matrix 

BN, CSO(TBTXO/F), CR, SP(O/F), 

Q4B023-

BSO 

FZ030 6 [ASH ZONERI\12.5-TO 61 

BBWB, BBF, BCWB, BCF, CPWB, CPF 

03RO[)4 

BTS(TBT)(O/F), CSO(O)(TBT)(O/F), CR(O/F), SP(OXOI \\ . 

05ROOB [SB AREA] 

LS, NP, PM, SBWB, SBF 

500 1,000 2,000 Feet 
L-__ L-__ L' __ -L __ --" 

FEATURE LEGEND 

• Actual Sample Station Targets 

--- River Edge 2001 

D Docks & in-water structures 2001 

••••• • Rivermiles 

0.2 Rivermile mark 

---- Navigation Channel 

'W~~WlllAMETTE GRouP 

DO NOT QUOTE OR CITE. This document is currently 
under review by US EPA and its federal, state. and tribal 
partners. and is subject to change in whole or in part. 

Figure 1-1a 
Portland Harbor 
2002 Field Sampling Report 
Willamette River ISA 
with General Station Locations DRAFT 

OOR024 [SB AREA] 

SBWB, SBF 

Sheet 
Coverage 
Key 

OfiR 

06R.OO4 

CSO(O/F), CR(OXO/F), SP(O/F) 

CA, CSO(OiF), CR(OiF), 

07RO09 (58 AREAl 

LS, NP, PM, SBWB BN, BTS, CS 

ANC02103 
BZT01 04(e)0021 03 



D8R032 (S8 AREAl 

SBWB, SBF 

500 1,000 2,000 Feet 
L-__ L-__ L' __ -L __ --" 

FEATURE LEGEND 

• Actual Sample Station Targets 

--- River Edge 2001 

D Docks & in-water structures 2001 

••••• • Rivermiles 

0.2 Rivermile mark 

--- Navigation Channel 

'W~~WlllAMETTE GRouP 

DO NOT QUOTE OR C ITE. This document is currently 
under review by US EPA and its federal, state. and tribal 
partners. and is subject to change in whole or in part. 

Figure 1-1b 
Portland Harbor 
2002 Field Sampling Report 
Willamette River ISA 
with General Station Locations DRAFT 

LABEL LEGEND 
FIELD '~MPLING 

BBF" Brown Bullhead 1illet (Conv, Metals, PCB-Ar, SVOC) 
BBWB" Brown Bljllhead whole body (Conv, Metals, PCB-Ar, "SVOC, PCB-cong, and DioxlFljran) 
BCF" Black Crappie fiUet (Conv, Met1o!Is, PCB-Ar, SVOC) 
BCWB" Black Crappie wHole boi:!y (Conv, Metals, PCB"Ar, SVOC, PCB"cong, and DioXiFuran) 
BN " Benthi:: Taxonomy 
BNSD" Benlhic Taxonomy Co-Loc<!wd with Sediment 
BSD" Beach Sedim ent (Conv, Met1o!ls, PCB"Ar, Pest; SVOC, and Herb). Sampling Complete 
BTS" Benthic Tissue (Conv, Metals, PCB-Ar, Pest, and SVOC) 
CPF " Carp f illet (Conv, Metals, PCB-Ar, SVOC) 
CP'vVB" Carp whole body (Conv, MEttals, PCB-Ar, SVOC, PCB"cong, and DioXiFuran) 
CR" Crayfish (Conv, Metals, PCB-Ar, SVOC) 
CSD" Co-Loc Sediment (Conv, Met1o!1~ PCB-Ar, Pest, SVOC, and Herb) 
SC" Su b-ye<!rl ing Chinook (Conv, Metals, PCB-Ar, SVOC}. Fishing Complete 
LS" LWge Scale Sw:;ker (Conv, Metals, PCB-Ar, SVOC) 
NP" North Pikerninnow (Conv, Metals, PCB-Ar, SVOC) 
PM" PeambUth (Conv , Metall'!, PCB-Ar, SVOC) 

SBF" Smallmouth Bass fi llet (Conv , Meti;lls, PCB-Ar, SVOC) 
SBVVS" Smallm outh Bass. whole boay (Conv, Metals, PCB-Ar, SVOC, PCB-cong, and DioxiFuran) 
SP " Scylpin (Conv, MEttals, PCB-Ar, SVOC) 

o'CR " Station Id differs from composle Id (see Table B-1) 

ADD ITIONAL ANAL ,(SIS 
(D) " Field "QC (placed after the matrix being duplicated) 
(DlF) " DioxinsIFurans i;lnd PCB-congeners will be analyzed for matrix 
(TBT )" TBT wi ll be analyzed for matrix 
(VOC )" Vo.C w~ 1 be analyzea for matrix 

FZ06Q9 [FISH ZON~RM 6 TO 9] 

BBWB,BBF,BCWB,BCF,CPWB,CPF 

Sheet 
Coverage 
Key 

\ 
000024 

BSD 

09R003 

CR" 
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All Beach Composite Sampling -- Rivermiles 
... Baach H;lndCl:)m Sample D bri dge 

Co_Located Sediment with Benthos =llQi.1~5StrlJ ttt:J"-";200 1 

• benthos Waler1"rQ'11 iax[r;JIs 

• Sediment Grabs (Va nVeen or PaNer Grab) 

Clam GrabSa n1)lIng Location 

FEATURE SOURCES: 
Tn'lflsportal ion. Waler, p(Opsfty. Zoning or BtlL.r'l daf ies! Melfa RL15 . 
Q'ti'lnr'lll i & RIver Iri lles: Davelopad From US Army Corps of Englneef'S iriormalicn. DO NOT QUOTE OR CrrE. ThIs dacu rnMt Is curreill ly 
RlVllf Edge: created by hllads-up digitizing frem Inl! OctobBr2001 0.33 ft. resolution under re"'; ev,. DV US EPA ;lrld its redsral ,·slale, and 

,'wr- GRoUP ~WIU.AM£TTE ~¢'I Figure 3-1a 

Ctl lororthophotos. tribal pwtn'er"S,arfd Is 9.lcj ecl 10 change in whole m in part. 
Portland Harbor 

2002 Field Sampling Report 
500 1,000 2,000 Feet 

I I 

Sedi rnBI'l I.Localions. GPS NaoJlgali.o'n Files (Hrlll DEA, MSS & FES 

Fi le Mffill: \Firlil l_sedimenl-'i~1I8_bel'l lhoG._ 12.' lim:>:d D ra ft 
Marl D(l18: Q2f05J2DOJ Sediment Compos~e, Benthos, 

Clams, and Beach Composite 
Actual Sampling Locations 
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Figure 3-1 b 
Portland Harbor 

2002 Field Sampling Report 
Sediment Compos~e, Benthos, 

Clams, and Beach Composite 
Actual Sampling Locations 
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1.0 INTRODUCTION 

Assessment of risk to invertebrates is an integral part of the ecological risk 
assessment (ERA) as outlined in the Portland Harbor Remedial Investigation/ 
Feasibility Study Programmatic Work Plan (Integral et al. 2004a). The primary line 
of evidence to assess risk to benthic invertebrates is the benthic toxicity testing 
program (Windward 2005b). A secondary line of evidence is the evaluation of 
invertebrate tissue chemical loading from the site. The Round 1 sampling effort 
included the collection of crayfish and a limited number (n=3) of clam samples for 
tissue chemical analysis (Integral 2004). Based on a review of these data, the 
Lower Willamette Group (L WG) and the US Environmental Protection Agency 
(EPA) determined that additional benthic invertebrate chemistry data were needed 
for several components of the ERA. L WG reviewed a number of potential sampling 
approaches for collecting sufficient tissue for invertebrates predominantly exposed 
through sediment and conducted a reconnaissance survey with a benthic sledge 
(Windward 2005a). Based on this effort, L WG concluded that the use of the 
benthic sledge in locations throughout the Portland Harbor Superfund site study 
area (Study Area) for collecting clams (Corbicula sp.) would provide the best 
opportunity to collect the mass oftissue required to meet analytical goals. 
Bioaccumulation testing would be conducted on freshwater oligochaetes 
(Lumbriculus variegatus) to estimate tissue concentrations for other common 
sediment-exposed benthic invertebrates. Bioaccumulation testing would also be 
conducted using Corhiculajluminea to facilitate the evaluation of the two 
difference exposure regimes (field and lab) and the subsequent tissue 
concentrations. 

This field sampling report describes the objectives, methods, and procedures that 
were followed for collecting clams and sediment samples within the Study Area. 

1.1 OBJECTIVES OF SAMPLING EFFORT 

The specific objectives of the Portland Harbor Round 2 benthic invertebrate tissue 
sampling effort are to: 

• Measure constituents in benthic invertebrate tissue samples that 
represent benthic invertebrate prey organisms within the Study 
Area for use in the ERA fish, bird, and mammalian dietary 
exposure models. It is expected that clams will be the predominate 
biomass and will be a surrogate for other species. 

• Measure constituents in benthic invertebrate tissue samples that 
represent benthic organisms within the Study Area for use in 
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evaluating risk to benthic invertebrate organisms using the tissue
residue line-of-evidence in the ERA. 

• Measure constituents in benthic invertebrate tissue samples that 
represent benthic organisms within the Study Area for use in 
calibrating the food web model. 

• Use information from both field-collected and laboratory 
bioaccumulation tests to calculate a site-specific biota-sediment 
accumulation factor. 

1.2 SUMMARY OF SAMPLING EFFORT 

The benthic invertebrate tissue sampling effort was conducted as a series of 
sampling events. The first event was the field collection of clams. The collection 
was initiated November 28,2005. A week later, on December 5,2005, sediment 
collection was initiated by sampling at stations where the collection of clams had 
been completed. The sediment sampling at each station used a location-specific 
sampling approach, which was based on locations where clams had been 
successfully collected. Sediment was collected for both chemical analysis and 
bioaeeumulation testing with two organisms, the clam Corbicula fluminea and the 
worm Lumbriculus variegatus. The clam sampling effort at the 33 locations was 
completed on December 14; and the sediment sampling effort was completed on 
December 20,2005. 

1.3 REPORT ORGANIZATION 

The remaining sections of this document describe the field procedures used during 
the clam and sediment sampling efforts. Sections 2.0 and 3.0 present the clam 
sampling program and sampling procedures. Sections 4.0 and 5.0 present the 
sediment sampling program and collection procedures. Laboratory analyses arc 
described in Section 6.0. Data management is described in Section 7.0, and 
reporting is described in Section 8.0. Cited references are listed in Section 9.0. 
Figures that show the tow lines and sampling locations for the 33 sampling stations 
are provided in Appendix A. Supporting information, which consists of field and 
laboratory notebooks and clam collection forms, is provided in Appendix B. Chain
of-custody forms for delivery of the sediment samples to the bioaccumulation 
laboratory are provided in Appendix C. 
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2.0 CLAM SAMPLING PROGRAM 

The sampling of clams (Corbicula sp.) at the 33 EPA-approved locations 
(Figure 2-1) within the Study Area between River Mile (RM) 2 and RM 10 was 
conducted between November 28 and December 14,2005 (Table 2-1). Sampling 
procedures for the collection of clams followed those detailed in the field sampling 
plan (FSP) (Windward and Integral 2005), the Round 2 quality assurance project 
plan (QAPP) (Integral and Windward 2004), and QAPP Addendum 6 (Integral 
2005) (see Section 3.0). As stated in the FSP, all mussels and lamprey ammocoetes 
collected at the 33 stations were retained for possible chemical analysis. 

Members of the regulatory agencies and trustees were present on November 28,29, 
and 30, 2005, and on December 1, 5, 6, 7, 8, 9, 12, 13, and 14,2005, to oversee 
field operations. Observers were Jennifer Peterson from the Oregon Department of 
Environmental Quality (DEQ), Joe Goulet and Eric Blishke trom EPA, Jeremy 
Buck and Mike Szumscki from the US Fish and Wildlife Service, Chris Thompson 
and Aron Borok from Environmental International Ltd., and David Gillingham, 
Andrew Somes, and Jessie Bennett from Parametrix Inc. 
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Table 2-1. Clam sampling dates by station 

SAMPLING LOCATION SAMPLING 

STATION RM DESCRIPTION DATE 

LW2-BTOOl 2.0 downstream end of Oregon Steel Mill Dec. 13,2005 

LW2-BT002 2.3 upstream end of Oregon Steel Mill Dec. 13,2005 

LW2-BT003 3.0 
south bank at mouth of Multnomah 

Dec. 13,2005 
Channel 

LW2-BT004 3.2 near Time Oil Dec. 12 and 13,2005 

LW2-BT005 3.6 
navigation channel at mouth of the 

Dec. 12, 2005 
International Slip 

LW2-BT006 3.8 
head of the International Slip (Schnitzer 

Dec. 12, 2005 
Slip) 

LW2-BT007 4.2 
property line between Schnitzer and 

Dec. 9 and 12, 2005 
Terminal 4 

LW2-BT008 4.4 bottom of Terminal 4, Slip 1 Dec. 9,2005 

LW2-BT009 4.5 Wheeler Bay Dec. 8 and 9, 2005 

LW2-BTOlO 4.7 Terminal 4 upstream of Slip 3 Dec. 8,2005 

LW2-BTOll 4.7 adjacent to Linnton Plywood Dec. 8 and 13, 2005 

LW2-BT0l2 4.8 Downstream of Arco seawall Dec. 8,2005 

LW2-BT013 5.7 near Cathedral Park Dec. 7,2005 

LW2-BT014 6.0 US Moorings embayment Dec. 7 and 14, 2005 

LW2-BT015 6.5 ncar Gasco 
Dec. 5, 7, and 14, 
2005 

LW2-BT016 6.8 Willamette Cove Dec. 5, 2005 

LW2-BT017 6.9 
downstream end of Arkema (near 

Dec. 5 and 7, 2005 
railroad bridge) 

LW2-BT018 7.2 adjacent to Arkema Dec. 2, 2005 

LW2-BT019 7.5 
Reidell Cove (embayment at Triangle 

Dec. 2 and 14, 2005 
Park) 

LW2-BT020 7.6 Mouth of Salzman Creek Dec. 1,2005 

LW2-BT02l 7.8 McCall, upstream of Will bridge Docks Dec. 5 and 7, 2005 

LW2-BT022 8.2 
mouth of Swan Island Lagoon (ncar the Nov. 29 and Dec. 6, 
Coast Guard facility) 2005 

LW2-BT023 8.2 adjacent to Portland Shipyard 
Nov. 29 and Dec. 6, 
2005 

LW2-BT024 8.2 adjacent to Front Avenue Dec. 1 and 6, 2005 

LW2-BT025 8.3 
Shaver Transportation/City of Portland 

Dec. 2 and 7, 2005 
outfall 

LW2-BT026 8.5 Mid-point of Swan Island Lagoon 
Nov. 28 and 29 and 
Dec. 6 and 7, 2005 

LW2-BT027 8.7 upstream of Portland Shipyard Nov. 30, 2005 

LW2-BT028 8.8 adjacent to Gunderson Dec. 1 and 6, 2005 
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Table 2-1. Clam sampling dates by station 

SAMPLING LOCATION SAMPLING 

STATION RM DESCRIPTION DATE 

LW2-BT029 9.2 west shore of Swan Island Lagoon 
Nov. 28 and 29 and 
Dec. 2, 2005 

LW2-BT030 9.5 downstream of "fireboat cove" 
Nov. 30 and 
Dec. 1 and 6, 2005 

LW2-BT031 9.6 
upstream of Portland Shipyard, across Nov. 30 and Dec. 6, 
from "fireboat cove" 2005 

LW2-BT032 9.7 in "fireboat cove" Nov. 29 and 30, 2005 

LW2-BT033 10.0 Goldendale Aluminum 
Nov. 30 and Dec. 6, 
2005 

RM - river mile 

2.1 SAMPLING VESSELS 

Clam sampling was conducted from a 25-ft-long Wooldridge jet boat with a hard 
top and a 454 high output (HO) engine. The aft deck had a hydraulic davit for 
maneuvering the benthic sledge in and out of the water and a large aluminum tray 
that was used when bringing the sledge on board. The forward covered deck space 
included a dry work area for the navigation system. 

Processing of the clam samples was conducted on the vessel Ross Island Sampler 
"1," provided by Benthic, LLC, of Portland, Oregon. The vessel was a 29-ft-long 
pontoon boat equipped with a l20-horsepower (hp) outboard engine. The forward 
deck space had two stainless steel tabletops for processing clam samples. The 
covered aft deck space included a dry work area for tables and seating for 
maintaining and completing paperwork (e.g., field forms). 

2.2 NAVIGATION AND STATION POSITIONING 

On-board navigation equipment was provided and operated by Integral Consulting 
Inc. (Integral) during deployment and retrieval. Horizontal control was obtained 
using a computer-integrated, differential global positioning system (DGPS). The 
horizontal projection used for all sampling activities was the North American 
Datum of 1983 (NAD83). 

The navigation system on the sampling vessel consisted of a Trimble@ (Pro XRS) 
DGPS unit that received real-time differential corrections from the continuously 
operating reference station at Appleton, Washington. The Trimble DGPS antenna 
was secured on top of the davit to achieve the most accurate position for each 
sample. Positional accuracies on the order of ± 2 to 3 meters were achieved with 
this system. The Trimble@ DGPS receiver output was displayed to and recorded (in 
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real time) by an integrated navigation software package (Trimble® TerraSync™ 
v. 2.50) on a laptop computer. 

The integrated navigation system displayed the vessel's position relative to the 
target sampling location in plan view on the laptop screen. The screen display and 
numeric navigation data, including range and bearing to the target sampling 
location, assisted the vessel operator in approaching a station position. 

For each benthic sledge sampling attempt, global positioning system (GPS) data 
logging was initiated once the sledge touched river bottom. Cable was let out to a 
length of approximately four times the water depth. Water depth and cable length 
were recorded in the logbook. Once the cable winch was locked, the time for 
starting the tow was noted, and the navigation system continued to record the 
boat's positions for the duration of 1 minute. The actual tow location was corrected 
by subtracting the distance traveled without towing from the total tow length 
recorded by the GPS. Using simple trigonometry, the length subtracted was 
calculated from the point when the benthic sledge touched the river bottom and the 
time when the cable winch was locked for towing. The actual tow lines were 
corrected and plotted on a map using GIS software. 

Sampling at each station was initiated by performing a tow with the benthic sledge 
at the target coordinates presented in the FSP. If no clams were found in the initial 
tow, the search area was expanded until clams were found. The remaining tows 
were then performed in close proximity to the successful tow. Each tow with the 
benthic sledge was tracked using the GPS. The approximate GPS coordinates for 
each sampling station are presented in Table 2-2, and the tows performed at each 
station are presented in Appendix A (Figures A-I through A-33). 

Table 2-2. Clam (Corbicula sp.) sampling stations 

SAMPLING 

STATION RM LATITUDE LONGITUDE LOCATION DESCRIPTION 

LW2-BTOOl 2.0 45.63295395 122.7841927 downstream end of Oregon Steel Mill 

LW2-BT002 ? ,., 
~ • .J 45.62952908 122.7862422 upstream end of Oregon Steel Mill 

LW2-BTOO3 3.0 
south bank at the mouth of Mu1tnomah 

45.61889279 122.8001467 Channel 

LW2-BT004 3.2 45.6174134 122.7869734 near Time Oil 

LW2-BT005 3.6 45.61126461 122.7830297 
navigation channel at the mouth of the 
International Slip 

LW2-BT006 3.8 45.61147137 122.7762645 head of the International Slip (Schnitzer Slip) 

LW2-BT007 

LW2-BT008 

LW2-BT009 

LW2-BTOlO 

4.2 45.60521512 122.7796498 property line between Schnitzer and Terminal 4 

4.4 45.60379764 122.7734671 bottom of Terminal 4, Slip 1 

4.5 45.60234552 122.7770336 Wheeler Bay 

4.7 45.59866512 122.7751594 Terminal 4, upstream of Slip 3 
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Table 2-2. Clam (Corbicula sp.) sampling stations 

SAMPLING 

STATION RM LATITUDE LONGITUDE LOCATION DESCRIPTION 

LW2-BTOll 4.7 45.59829985 122.7815199 adjacent to Linnton Plywood 

LW2-BTOI2 4.8 45.5956608 122.7794175 Downstream of Arco seawall 

LW2-BT013 5.7 45.58683554 122.7638528 near Cathedral Park 

LW2-BTOI4 6.0 45.58273904 122.7635069 US Moorings embayment 

LW2-BTOI5 6.5 45.57942816 122.7557269 near Gasco 

LW2-BTOI6 6.8 45.58031554 122.746216 Willamette Cove 

LW2-BTOI7 6.9 45.57548255 122.7480653 
downstream end of Arkema (near railroad 
bridge) 

LW2-BTOI8 7.2 45.57260817 122.7435026 adjacent to Arkema 

LW2-BTOI9 7.5 45.57326388 122.7354583 Reidell Cove (embayment at Triangle Park) 

LW2-BT020 7.6 45.56780577 122.740097 Mouth of Salzman Creek 

LW2-BT021 7.8 45.56527984 122.7369542 McCall, upstream of Willbridge Docks 

LW2-BT022 8.2 45.57008062 122.722990 
mouth of Swan Island Lagoon (near the US 
Coast Guard facility) 

LW2-BT023 8.2 45.56709331 122.7251289 adjacent to Portland Shipyard 

LW2-BT024 8.2 45.56250001 122.7307168 adjacent to Front Avenue 

LW2-BT025 8.3 45.55889776 122.7256773 Shaver Transportation/City of Portland outfall 

LW2-BT026 8.5 45.56702991 122.7156668 Mid-point of Swan Island Lagoon 

LW2-BT027 8.7 45.56035162 122.716782 upstream of Portland Shipyard 

LW2-BT028 8.8 45.55662704 122.7201691 adjacent to Gunderson 

LW2-BT029 9.2 45.56348112 122.7084414 west shore of Swan Island Lagoon 

LW2-BT030 9.5 45.552813 122.710452 downstream of "fireboat cove" 

LW2-BT031 9.6 45.55492489 122.7048278 
upstream of Portland Shipyard across from 
"fireboat cove" 

LW2-BT032 9.7 45.54967632 122.7048357 in "fireboat cove" 

LW2-BT033 10.0 45.55108521 122.6953983 Goldendale Aluminum 

RM - river mile 
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3.0 CLAM SAMPLING PROCEDURES 

The following sections summarize the sampling and processing procedures used to 
collect clam samples with the benthic sledge. The procedures followed those 
detailed in the FSP for the Round 2 sampling of benthic invertebrate tissue 
(Windward and Integral 2005). 

3.1 CLAM SAMPLE COLLECTION 

Clams (Corbicula sp.) were collected at each of the 33 locations by towing a 
benthic sledge over the river bottom. Each tow was initiated by lowering the sledge 
to the bottom, letting out sufficient cable to maintain a scope of approximately 1:4 
throughout the tow, and initiating the navigation system to track the tow line. I The 
sledge was then towed over the bottom for approximately 1 minute before it was 
slowly winched to the surface of the water. The contents of the sledge bag were 
sieved outboard by moving the sledge back and forth through the water. When the 
contents had been sieved as much as possible in the bag, the sledge was lifted on 
board, and the contents in the bag were transferred into a large 1.0- or 2.0-mm 
sieve. At this point, the sieve was transferred to the processing boat, and another 
tow was initiated. Tow information for each station, including the number of tows, 
tow durations, scopes, and sampling depths are summarized in Table 3-1. 

Table 3-1. Clam (Corbicula sp.) sampling information 

SAMPLING NUMBER SAMPLING DURATION 

STATION RM LOCATION DESCRIPTION OF Tows DEPTH (ft) SCOPE" (minutes) 

LW2-BT001 2,0 
downstream end of Oregon Steel 

10 6 -18 1:3 - 1:7 0,9 - 1 
Mill 

LW2-BT002 2,3 
upstream end of Oregon Steel 

10 15 - 30 1:4 - 1:6 0,5 - 1 
Mill 

LW2-BT003 3,0 
south bank at mouth of 

10 25 - 30 1:4 - 1:5 0,5 - 1 
Multnomah Channel 

LW2-BT004 32 near Time Oil 10 10 - 16 1:3 - 1:6 0,3 -1 

LW2-BT005 3,6 
navigation channel at mouth of 

15 40- 50 1:4 1- L1 
the Intemationa1 Slip 

LW2-BT006 3,8 
head of the International Slip 

10 8 -17 1:4 - 1:5 0,7 - 1 
(Schnitzer Slip) 

LW2-BT007 42 
property line between Schnitzer 

11 12- 45 1:3 - 1:4 0,5 - 1 
Slip and Termina14 

LW2-BT008 4,4 bottom ofTermina14, Slip 1 8 40 1:4 0,3 -1 

LW2-BT009 4,5 Wheeler Bay 17 5 -15 1:3 -1:8 0,5 - 1 

LW2-BTOlO 4,7 Termina14, upstream of Slip 3 12 30- 50 1:3-1:4 0,5 -1 

I The scope is the ratio of water depth to the length of the rope let out (i.e., a 1:4 scope is 1 m water depth to 
4 m of rope let out). 
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Table 3-1. Clam (Corbicula sp,) sampling information 

SAMPLING NUMBER SAMPLING DURATION 

STATION RM LOCATION DESCRIPTION OF Tows DEPTH (ft) SCOPE" (minutes) 

LW2-BTOll 4,7 adjacent to Linnton Plywood 24 5 -40 1:3 - 1:5 0,75 - 1 

LW2-BT012 4,8 Downstream of Arco seawall 11 6 -20 1:2-1:4 0,5 -1 

LW2-BT013 5,7 near Cathedral Park 15 5 - 50 1:2 -1:5 0,3 - 1 

LW2-BT014 6,0 US Moorings embayment 20 8 -40 1:4-1:5 0:4-1 

LW2-BT015 65 near Gasco 24 15 - 50 1:3-1:4 0,25 - 1 

LW2-BT016 6,8 Willamette Cove 12 20-40 1:2-1:4 0,9 - L1 

LW2-BT017 6.9 
downstream end of Arkema (near 

11 15 - 25 1:4 - 1:5 0.75 - 1 
railroad bridge) 

LW2-BT018 7.2 adjacent to Arkema 11 20- 35 1:3 -1:6 0.75 

LW2-BT019 7.5 
Reidell Cove (embayment at 

16 10- 20 1:4 - 1:6 0.5 -1.25 
Triangle Park) 

LW2-BT020 7.6 Mouth of Salzman Creek 10 11- 30 1:4 0.75 - 1 

LW2-BT021 7.8 
McCall, upstream of Will bridge 

15 10- 30 1:3 - 1:7 1 
Docks 

LW2-BT022 8.2 
mouth of Swan Tsland Lagoon 

14 20 - 30b 1:3 _1:6b 0.5 - 1 
(near the US Coast Guard facility) 

LW2-BT023 8,2 adjacent to Portland Shipyard 14 20 - 40b 1:4 - 1:5b 0.5 - 1.2 

LW2-BT024 8.2 adjacent to Front Avenue 16 5 -15 1:4-1:7 0.7 - 1 

LW2-BT025 8.3 
Shaver Transportation/City of 

16 11- 20 1:3 -1:7 1 
Portland outfall 

LW2-BT026 8.5 Mid-point of Swan Island Lagoon 23 20 - 30b 1:4 - 1:5b 1 

LW2-BT027 8.7 upstream of Portland Shipyard 12 23 - 40 1:4 -1:5 0.5 -1 

LW2-BT028 8.8 adjacent to Gunderson 16 40 1:3 0.7 - 1 

LW2-BT029 9,2 
west shore of Swan Island 

20 18 - 25b 1:4b 1 
Lagoon 

LW2-BT030 95 downstream of "fireboat cove" 16 20- 30 1:4 - 1:6 0.5 -1 

LW2-BT031 9.6 
upstream of Portland Shipyard 

14 25 - 35 1:4-1:5 0.6 - 1 
across from "firehoat cove" 

LW2-BT032 9.7 in "fireboat cove" 11 3 _ 20b 1:4 _l:13b 0.75 - 1 

LW2-BT033 10.0 Goldendale Aluminum 15 35 - 41 1:4 - 1:5 1 

a The scope is the ratio of water depth to the length of the rope let out. 

Depth not available for all tows because depth sounder was not working the first couple of days. 

RM - river mile 

3.2 CLAM SAMPLE PROCESSING 

In the processing boat, each clam was taken out of the sieve and rinsed with site 
water. The width of the clam was measured to estimate the soft tissue biomass 
using the equation presented in the FSP (Windward and Integral 2005) which was 
based on the site-specific clam width-biomass relationship established during the 
Round 1 benthic tissue sampling effort, and the clam was placed in a clean glass 
jar. The clams from each tow were kept in separate glass jars. The width 

DO NOT QUOTE OR CITE 
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measurements and the estimated weights were recorded on the field collection 
forms (Appendix B). The clam samples were placed in a cooler with ice and 
transported to the field laboratory, where they were stored frozen until shipped to 
the chemical laboratory for shucking, compositing, and homogenization (see 
Section 6.2). 

A composting approach was developed in cooperation with EPA and its partners 
regarding which tows should be included in the composited tissue sample from 
each station. During the field operations, the minimum required biomass as stated 
in the FSP (62 g ww) was reduced to 35 g ww based on conversations between the 
laboratories, project managers, and field crew. Based on the biomass estimates 
from the field the revised minimum biomass requirement was met at 24 stations. 
Table 3-2 presents the number of tows and the estimated biomass and numbers of 
clams included in the composited clam tissue samples collected at the 33 stations. 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, 
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Table 3-2. Numbers of tows and clams (Corbicula sp.) and estimated biomass included in the composited sample by station 

STATION 

ID 

BTOOI 

BT002 

BT003 

BT004 

BT005 

BT006 

DT007 

BT008 

BT009 

BTOIO 

BTOll 

BT0l2 

BT013 

EXCLUDED FROM SAMPLE 

TOTAL ESTIMATED 

NUMBER Tow NUMBER BIOMASS 

LOCATION OF Tows NUMBER OF CLAMS (g WW)a 

downstream of 
10 

Oregon Steel Mill 
n n n 

upstream of 
10 

Oregon Steel Mill 
n n n 

Multnomah 
10 

Channel 
n n n 

Time Oil 10 n n n 

mouth of 
15 

International Slip 
n n n 

head of 
10 

International Slip 
n n n 

Schnitzer Slip and 
11 2,4 3 3.52 

Terminal 4 

Terminal 4, Slip 1 8e n n n 

Wheeler Bay 17 2, 3 3 0.28 

Terminal 4, 
12 2 1 1.89 

upstream of Slip 3 

Linnton Plywood 24 n n n 

downstream of 
11 

Arco seawall 
n n n 

Cathedral Park 15 n n n 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, 

and tribal partners, and is subject to change in whole or in part. 

INCLUDED IN SAMPLE 

ESTIMATED 

Tow NUMBER BIOMASS 

NUMBER OF CLAMS (gWW)" COMMENTS 

all tows 
106 64.82 

with clams 

all tows 
96 97.76 

with clams 

all tows 
71 81.80 

with clams 

all tows 
102 76.14 

with clams 

all tows 
56 48.28 

with clams 

all tows 
171 217.57 

with clams 

6, 7, 8, 9, 10, 
39 52.66 

Excluded tows were 
11 outside pilings. 

all tows 
62 103.64 

with clams 

4,5,6, 7, 8, 9, Excluded tows were in the 
10, 12, 13, 14, 63 42.84 middle of the bay, not near 

15,16,17 the pilings. 

5, 7, 8, 9, 10, 
Excluded tow was further 

108 176.00 away from all other tows 
11, 12 

with clams. 

all tows 
32 18.23 

with clams 

all tows 
50 56.68 

with clams 

all tows 
89 43.88 

with clams 

12 



OJ 
N 
--I 
0 
-->. 
0 
.j::>.. 

,..-.., 

CD » 
Oz 
00 
1'0 0 
-->'1'0 
01-->. 
0101 

01 

LWG 
Lower Willamette Group 

Portland Harbor RIfFS 
Draft Round 2 Sampling of Benthic Invertebrate Tissue 

Field Sampling Report 
February 20, 2006 

Table 3-2. Numbers of tows and clams (Corbicula sp.) and estimated biomass included in the composited sample by station 

STATION 
ID 

BT014 

BT015 

BT016 

BT017 

BT0l8 

BT0l9 

BT020 

BT021 

ST022 

BT023 

BT024 

BT025 

EXCLUDED FROM SAMPLE 

TOTAL ESTIMATED 
NUMBER Tow NUMBER BIOMASS 

LOCATION OF Tows NUMBER OF CLAMS (g WW)a 

US Moorings 
20 2,3,6,7, 16 8 3.23 

embayment 

Gasco 24 n n n 

Willamette Cove 12 n n n 

downstream of 
11 

Arkema 
n n n 

Arkema 11 n n n 

Reidell Cove 16 n n n 

Saltman Creek 11 6 4 5.06 

upstream of 
15 

Willbridge Docks 
n n n 

US Coast Guard 
14 

facility 
n n n 

Portland Shipyard 14 n n n 

Front Avenue 16 n n n 

Shaver 
16 

Transportation 
n n n 

DO NOT QUOTE OR CITE 
This docnment is currently nnder review by US EPA and its federal, state, 

and tribal partners, and is subject to change in whole or in part. 

INCLUDED IN SAMPLE 

ESTIMATED 
Tow NUMBER BIOMASS 

NUMBER OF CLAMS (gWW)" COMMENTS 

9, 10, 11, 12, The station was moved 
13,14,17,18, 36 49.80 from the inner bay to 

19,20 outside the pilings. 

all tows 
32 29.24 

with clams 

all tows 
34 27.68 

with clams 

all tows 
37 44.t'iO 

with clams 

all tows 
16 22.10 

with clams 

all tows 
41 35.38 

with clams 

2,3,4,5,7,8, 
52 61.09 

The excluded tow was at 
9,10,11 the mouth of the bay. 

all tows 
37 39.55 

with clams 

all tows 
49 47.47 

with clams 

all tows 
35 17.25 

with clams 

all tows 
110 60.85 

with clams 

all tows 
22 36.50 

with clams 
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Table 3-2. Numbers of tows and clams (Corbicula sp.) and estimated biomass included in the composited sample by station 

EXCLUDED FROM SAMPLE INCLUDED IN SAMPLE 

TOTAL ESTIMATED ESTIMATED 
STATION NUMBER Tow NUMBER BIOMASS Tow NUMBER BIOMASS 

ID LOCATION OF Tows NUMBER OF CLAMS (g WW)a NUMBER OF CLAMS (gWW)" 

8, 10, 12, 14, 
BT026 

middle of Swan 
23 5,7,9,13 11 5.87 15, 17, 18, 19, 50 33.69 

Island Lagoon 
20,21,23 

upstream of 
all tows 

BT027 Portland Shipyard 12 n n n 
with clams 

75 119.10 
(replicate station) 

BT028 Gunderson 16 
all tows 

42 55.45 n n n 
with clams 

BT029 
end of Swan Island 

20 1,5,6 4 3.24 
10, 13, 14, 15, 

10 11.96 
Lagoon 16,19,20 

BT030 
downstream of 

Ifi 
all tows 

t'l9 5iUl4 
"fireboat cove" 

n n n 
with clams 

upstream of 

BT031 
Portland Shipyard, 

14 
all tows 

41 56.03 
across from 

n n n 
with clams 

"fireboat cove" 

BT032 "fireboat (,;ove" 11 
all tows 

5 lAO n n n 
with clams 

BT033 
Goldendale 

15 
all tows 

14 20.81 
Aluminum 

n n n 
with clams 

Biomass estimated based on the equation: y = 0.1841 P003) (Windward and Integral 2005) 
b Clams were not collected in every tow; therefore, total number of tows is not the sum of excluded and included tows at all stations. 
ww - wet weight 

n - no tow; clam or biomass was excluded 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, 
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3.3 MUSSEL SAMPLE COLLECTION AND PROCESSING 

Two species of mussels, tentatively identified as Margaritifera falcata and 
Anodonta nuttalliana, were collected incidentally during the clam sampling effort 
and were retained for possible chemical analyses. Each mussel was taken out of the 
sieve, rinsed with site water, and placed in a clean glass jar. The amount of mussel 
soft tissue could not be estimated because an equation linking width and biomass 
was not available. Instead the width of the mussels was measured to indicate the 
size of the mussels and recorded on the field collection forms (Appendix B). The 
mussel samples were placed in a cooler with ice and transported to the field 
laboratory where they were stored frozen at the field laboratory pending possible 
shipment at a later date to the chemical laboratory for shucking, compositing, and 
homogenization. Table 3-3 presents number and size of the mussels collected at the 
33 stations. 

Table 3-3. Mussel sample collection information 

NLMBER YlUSSEL 
SAMPLING 
STATION 

LW2-BT001 

LW2-BT002 

LW2-BT003 

LW2-BT004 

LW2-BT006 

LW2-BT007 

LW2-BT009 

LW2-BT010 

LW2-BTOll 

LW2-BT012 

LW2-BT013 

LW2-BTOI4 

LOCATION OF 
RM DESCRIPTION MUSSELS TENTATIVE IDENTIFICATIO~ 

2.0 

2.3 

3.0 

3.2 

3.8 

4.2 

4.5 

4.7 

4.7 

4.8 

5.7 

6.0 

downstream end of Oregon 
3 Western pearlshell mussels 

Steel Mill (Margaritifera falcata) 

upstream end of Oregon Steel 
2 Western pearlshell mussels 

Mill (Margaritiferafalcata) 

south bank at mouth of 
1 Western pearlshell mussel 

Multnomah Channel (Margaritifera falcata) 

near Time Oil 5 Western pearlshell mussels 
(Margaritifera falcata) 

head of the International Slip 
3 Western pearlshell mussels 

(Schnitzer Slip) (Margaritifera falcata) 

property line between 
1 Winged floater 

Schnitzer Slip and Terminal 4 (Anodonta nuttalliana) 

Wheeler Bay 4 Winged floaters 
(Anodonta nuttalliana) 

Terminal 4, upstream of 
1 Western pearlshell mussel 

Slip 3 (Margaritifera falcata) 

adjacent to Linnton Plywood 1 
Western pearlshell mussel 
(Margaritifera falcata) 

Downstream of Arco seawall 1 
Western pearlshell mussel 
(Margaritifera falcata) 

near Cathedral Park 1 
Western pearlshell mussel 
(Margaritifera falcata) 

US Moorings embayment I 
Western pearlshell mussel 
(Margaritifera falcata) 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, 
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WIDTH 
(mm) 

81,83,89 

73,84 

81 

13,14,18, 
25,100 

81,79,34 

92 

82,89,92, 
95 

92 

llO 

58 

108 

76 

15 

ANC02157 
BZT0104(e)002157 



LWG 
Lower Willamette Group 

Table 3-3. Mussel sample collection information 

Portland Harbor RIIFS 
Draft Round 2 Sampling of Benthic Invertebrate Tissue 

Field Sampling Report 
February 20, 2006 

NLMBER YlUSSEL 
SAMPLING LOCATION OF WIDTH 
STATION RM DESCRIPTION MUSSELS TENTATIVE IDENTIFICATIO~ (mm) 

LW2-BTOI5 6.5 near Gasco 1 
Western pearlshell mussel 

78 
(Margaritifera falcata) 

LW2-BTOI7 6.9 
downstream end of Arkema 

1 Western pearlshell mussel 85 
(near railroad bridge) (Mar~aritifera falcata) 

McCall, upstream of Western pearlshell mussels 
15,76,84, 

LW2-BT021 7.8 
Willbridge Docks 

7 
(Margaritifera falcata) 

87,87,91, 
97 

mouth of Swan Island 
Western pearlshell mussel 

LW2-BT022 8.2 Lagoon (near the US Coast 1 51 
Guard facility) 

(Margaritifera falcata) 

LW2-BT025 8.3 
Shaver Transportation/City of 

3 Western pearlshell mussels 74,97, 
Portland outfall (Mar~aritifera falcata) 130 

LW2-BT028 8.8 adjacent to Gunderson 1 
Western pearlshell mussel 

75 
(Mar~aritifera falcata) 

LW2-BT033 10.0 Goldendale Aluminum 2 
Western pearlshell mussels 

87,94 
(Mar;;aritifera falcata) 

RM - river mile 

3.4 LAMPREY AMMOCOETE SAMPLE COLLECTION AND PROCESSING 

Incidental Pacific lamprey ammocoetes collected during the clam sampling effort 
were retained for possible chemical analyses. Each ammocoete was taken out of the 
sieve, rinsed with site water, and placed in a clean glass jar. The ammocoete catch 
was recorded on the field collection forms (Appendix B) and the samples were 
placed in a cooler with ice and transported to the field laboratory. Tn the field 
laboratory, the ammocoetes were weighed, photographed, and the physical 
appearances were described briefly (Table 3-4). The samples were stored frozen at 
the field laboratory pending possible shipment at a later date to the chemical 
laboratory for compositing and homogenization. 

DO NOT QUOTE OR CITE 
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Table 3-4. Information on lamprey ammocoetes collected during the clam sampling effort 

SAMPLING BIOMASS 
STATION RM LOCATION DESCRIPTION (gww) COLOR 

LW2-BTOOI 2.0 
downstream end of 

1.8 pink/brown 
Oregon Steel Mill 

LW2-BT003 3.0 
south bank at mouth of < 0.1 a pink/brown 
Multnomah Channel 

navigation channel at 
LW2-BT005 3.6 mouth of International 0.3 pink/brown 

Slip 

Terminal 4, upstream of 
LW2-BTOIO 4.7 

Slip 3 
l.l pink/brown 

LW2-BTOll 4.7 
adj accnt to Linnton 

0.3 pink/brown 
Plywood 

silver - darker on dorsal fin; 
LW2-BT020 7.6 mouth of Salzman Creek 2.3 lateral row of seven red dots 

posterior to each eye 

LW2-BT025 8.3 
Shaver Transportation/ 

0.8 pinklbrown 
City of Portland outfall 

upstream of Portland 
silver - darker on dorsal fin; 

LW2-BT027 8.7 3.0 lateral row of seven red dots 
Shipyard 

posterior to each eye 

upstream of Portland 
Silver - darker on dorsal fin; 

LW2-BT027 8.7 3.6 lateral row of seven red dots 
Shipyard 

posterior to each eye 

LW2-BT028 8.8 adjacent to Gunderson 0.8 pinklbrown 

The accuracy of the scale was 0.1 g 
RM - river mile 
ww - wet weight 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, 
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SKIN CONDITION/ 
EYES TEETH OTHER COMMENTS 

dark spots and indentation 
not visible 

where eyes should be 
(mouth nothing notable 

(eyes appear to be 
beginning to form) 

closed) 

not visible not visible nothing notable 

not visible not visible nothing notable 

two red bumps on 
not visible not visible anterior body side; may 

be result of freezing; 

not visible not visible nothing notable 

nothing notable for skin 
present present condition; caudal fin 

visible 

not visible not visible nothing notable 

present present nothing notable 

present present nothing notable 

not visible not visible nothing notable 

17 
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3.5 EQUIPMENT DECONTAMINATION 

The benthic sledge, sieves, and calipers were washed with Alconox™ soap and 
rinsed in site water before the sampling effort was initiated at each station. 

3.6 TISSUE SAMPLE IDENTIFICATION SCHEME 

All samples were assigned a unique identification code, as described in 
Section 2.4.2 of the FSP (Windward and Integral 2005), based on a sample 
designation scheme designed to meet the needs of field personnel, data 
management, and data users. This code indicates the project phase and sample type. 
The field-collected clam samples were shipped to the analytical laboratory in 
separate jars per tow for each station. The jars were labeled with the station (L W2-
BTFCOOI through LW2-BTFC033), tow, and collection time and date. The final 
composited samples created in the analytical laboratory will be labeled BTFCOO 1 
through BTFC033. The replicate clam tissue samples from stations BT006 and 
BT027 were created in the analytical laboratory and identified with "-I" or "-2" 
after the sample code. The field-collected mussel and lamprey samples will be 
shipped to the analytical laboratories at a later date labeled as L W2-BTFMOXX and 
L W2-BTF AOOX, according to the analytical approach that will be developed by 
L WG and EPA and its partners. 

3.7 FIELD QUALITY CONTROL/QUALITY ASSURANCE 

Replicate clam samples were collected at two stations (BT027 and BT006) in 
compliance with the 5% frequency rate. The elams were not processed further in 
the field laboratory, so no rinse blanks were collected at the field laboratory. 

Temperature blanks were used to measure and ensure cooler temperature during 
shipment to the analytical laboratory. One temperature blank was prepared and 
submitted with each cooler. The temperature blank consisted of a 50-mL plastic 
vial containing deionized water that was packed into the cooler in the same manner 
as the rest of the samples and labeled "temp blank." 

DO NOT QUOTE OR CITE 
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3.8 TISSUE SAMPLE HANDLING, STORAGE, AND TRANSPORTATION 

The clams collected in each tow were kept in separate glass jars. The clam samples 
were placed in a cooler with ice and transported to the field laboratory, where they 
were stored frozen until shipped at a later date to the analytical laboratory (CAS). 
For shipment, the clam samples were packed to prevent breakage and separated in 
thc shipping containcr (icc coolcr) by bubblc wrap and/or other shock-absorbent 
material. Loose ice was placed in the cooler to help keep the samples frozen. Clam 
tissue samples were hand-delivered to CAS on January 17,2006, with the 
exception of samples from station BT026, which were shipped the following day 
by overnight courier. Samples were placed in the freezer at the laboratory upon 
receipt. In the analytical laboratory, the clams were shucked, composited, and 
homogenized in accordance with the agreement reached with EPA and its partners 
about which tows to include in the composited tissue sample from each station. 

The mussel and lamprey ammocoete samples were handled in a manner similar to 
that of the clam samples. The mussels and ammocoetes collected in each tow were 
kept in separate glass jars and stored frozen in the field laboratory. The mussel and 
ammocoete samples will be shipped to the analytical laboratory when an agreement 
on the composite and analytical approach has been reached with EPA and its 
partners. 

3.9 CHAIN OF CUSTODY 

Sample chain-of-custody procedures followed the guidelines provided in 
Section 3.2.2 of the FSP (Windward and Integral 2005). The chain-of-custody form 
was placed into a zip-lock bag and taped on the inside lid of each cooler. Each ice 
coolcr was sealcd with shipping tapc and thrcc chain-of-custody scals, which 
included the project name, date of shipment, and the name of the person sealing the 
cooler. 

3.10 FIELD DOCUMENTATION 

All field activities and observations were noted in bound field logbooks 
(Appendix B). Information included the personnel, date, time, station designation, 
number of tows, number of clams collected in each tow, and general observations. 
Any changes that occurred at the site (e.g., personnel, responsibilities, deviations 
from the FSP) and the reasons for these changes were documented in the field 
logbook. 

DO NOT QUOTE OR CITE 
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A sample chain-of-custody form was established in the field laboratory for each 
tissue sample before it was shipped from the field laboratory to the analytical 
chemical laboratory. The chain-of-custody forms for the field-collected clam tissue 
samples are kept at Windward Environmental LLC's (Windward's) Seattle, 
Washington, office. The chain-of-custody forms for other tissue samples will be 
kept in the project file at Integral's Olympia, Washington, office. 

DO NOT QUOTE OR CITE 
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4.0 SEDIMENT SAMPLING PROGRAM 

Sediment sampling at the 33 EPA-approved locations within the Study Area 
between RM 2 and RM 11 was conducted between December 5 and 20, 2005 
(Table 4-1). The sampling effort was conducted from one vessel during the first 
8 days and from two vessels during the remaining 4 days. Sample processing was 
performed on a separate vessel. Sediment sampling procedures followed those 
detailed in the FSP (Windward and Integral 2005) (see Section 5.0). 

Members of the regulatory agencies and trustees were present on December 8, 15, 
16, and 20,2005, to oversee field operations. Observers were Andrew Somes from 
Parametrix Inc. and Chris Thompson from Environmental International Ltd. 

Table 4-1. Sediment sampling dates by station 

SAMPLING 

STATION 

LW2-BTOOI 

LW2-BT002 

LW2-BT003 

LW2-BT004 

LW2-BT005 

LW2-BT006 

LW2-BT007 

LW2-BT008 

LW2-BT009 

LW2-BTOlO 

LW2-BTOll 

LW2-BTOI2 

LW2-BTOI3 

LW2-BTOI4 

LW2-BTOI5 

LW2-BTOI6 

LW2-BTOI7 

LW2-BTOI8 

LW2-BTOI9 

LW2-BT020 

LW2-BT021 

LW2-BT022 

LW2-BT023 

LW2-BT024 

LW2-BT025 

RM LOCATION DESCRIPTION 

2.0 downstream end of Oregon Steel Mill 

2.3 upstream end of Oregon Steel Mill 

3.0 south banle at mouth of YIultnomah Channel 

3.2 near Time Oil 

3.6 navigation channel at mouth of the International Slip 

3.8 head of the International Slip (Schnitzer Slip) 

4.2 property line between Schnitzer Slip and Terminal 4 

4.4 bottom of Terminal 4, Slip 1 

4.5 Wheeler Bay 

4.7 Terminal 4 upstream of Slip 3 

4.7 adjacent to Linnton Plywood 

4.8 Downstream of Arco seawall 

5.7 near Cathedral Park 

6.0 US Moorings embayment 

6.5 near Gasco 

6.8 Willamette Cove 

6.9 downstream end of Arkema (near railroad bridge) 

7.2 adjacent to Arkema 

7.5 Reidell Cove (embayment at Triangle Park) 

7.6 Mouth of Salzman Creek 

7.8 McCall, upstream of Will bridge Docks 

8.2 
mouth of Swan Island Lagoon (ncar thc US Coast 
Guard facility) 

8.2 adjacent to Portland Shipyard 

8.2 adjacent to Front Avenue 

8.3 Shaver Transportation/City of Portland outfall 
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SAMPLING 

DATE 

Dec. 19,2005 

Dec. 19,2005 

Dec. 15,2005 

Dec. 15, 2005 

Dec. 16,2005 

Dec. 16,2005 

Dec. 14,2005 

Dec. 14,2005 

Dec. 14,2005 

Dec. 16,2005 

Dec. 15,2005 

Dec. 16, 2005 

Dec. 13,2005 

Dec. 19,2005 

Dec. 20, 2005 

Dec. 19,2005 

Dec. 13, 2005 

Dec. 16,2005 

Dec. 20, 2005 

Dec. 5 and 12, 
2005 

Dec. 13, 2005 

Dec. 8,2005 

Dec. 20, 2005 

Dec. 12, 2005 

Dec. 12, 2005 
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Table 4-1. Sediment sampling dates by station 

SAMPLING SAMPLING 

STATION RM LOCATION DESCRIPTION DATE 

LW2-BT026 8.5 mid-point of Swan Island Lagoon Dec. 12, 2005 

LW2-BT027 8.7 upstream of Portland Shipyard 
Dec. 6 and 12, 
2005 

LW2-BT028 8.8 adjacent to Gunderson Dec. 8,2005 

LW2-BT029 9.2 west shore of Swan Island Lagoon Dec. 9,2005 

LW2-BT030 9.5 downstream of "fIreboat cove" Dec. 9,2005 

LW2-BT03l 9.6 
upstream of Portland Shipyard, across from "fireboat 

Dec. 9,2005 
cove" 

LW2-BT032 9.7 in "fIreboat cove" Dec. 7,2005 

LW2-BT033 10.0 Goldendale Aluminum Dec. 19,2005 

RM - river mile 

4.1 SAMPLING VESSELS 

The research vessel Peter R, a flat-deck, 26-ft-long catamaran with twin 120-hp 
engines, was used for sediment sampling. The vessel was equipped with a 
hydraulically operated A-frame with a boom, a 1,000-lb-capacity hydraulic winch, 
and a computer-integrated DGPS. 

The second sediment sampling vessel used December 15, 16, 19, and 20 was a 
25-ft-long Wooldridge jet boat with a hardtop and a 454 HO engine. The aft deck 
had a hydraulic davit for maneuvering a Van Veen grab sampler in and out of the 
water and a large aluminum tray that was used when bringing the grab sampler on 
board. The forward covered deck space included a dry work area for the navigation 
system. 

Two processing boats, the merchant vessels Cutlass and Flasher, were used on 
separate days during the sampling effort. The Cutlass was a 28-ft-long Monak with 
a 350 Chevy inboard engine; the Flasher was a 36-ft-longjet boat built by L&J 
Hydraulics with a twin 460 Ford engine and 10 by 10 Hamilton power jets. 

4.2 NAVIGATION AND STATION POSITIONING 

The same navigation equipment was used for the sediment sampling as for the clam 
sampling effort (see Section 2.2). 

The sediment sampling at each location was based on a location-specific sampling 
approach developed in consultation with the EPA agency team. At each station 
where clams were successfully collected, the riverbed area actually trawled by the 
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benthic sledge during the clam collection defined the target sampling area. These 
areas varied in their size and shape from location to location as a function of the 
search effort needed to collect sufficient clam biomass. Based on a map that 
showed the tow lines along which the clams were collected at each station, a 
maximum of eight sampling targets were selected in consultation with EPA. An 
effort was made to situate the target grab locations proportionally to the subareas 
where the clams were collected. The individual grab samples were combined to 
generate one composite sediment sample per station. The individual GPS 
coordinates for each sampling location (subarea) within a station are presented 
in Table 4-2. If several samples were taken within a sampling location, the average 
value for each coordinate was calculated and included in the table. The grab 
sampling locations at each station are presented in Appendix A (Figures A-I 
through A-33) 
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Table 4-2. Individual GPS coordinates for each sampling location within the 33 stations 

STATION 

LW2-
BTOOI 

LW2-
BT002 

LW2-
BT003 

LW2-
BT004 

LW2-
BT005 

LW2-
BT006 

LW2-
BTOO7 

LW2-
RTOOg 

LW2-
BT009 

LW2-
BT010 

LW2-
BTOll 

LW2-
BT012 

LW2-
I3T013 

LW2-
BT014 

LW2-
BT015 

LW2-
BT016 

LW2-
BT017 

LW2-
BT01~ 

SUBAREA A SUBAREAB SUBAREAC SUBAREAD 

X 

7617949.15 

7617344.76 

7613609.92 

7616983.26 

7617999.64 

7619613.22 

761 Rn1.07 

7620358.65 

7619406.75 

7619849.89 

7618275.42 

7618735.99 

7622548.58 

7622758.10 

7624707.19 

7627101.64 

7626447.52 

7627(i27.g3 

Y X Y X Y X Y 

725219.56 7617917.24 725181.55 7617911.32 725144.15 7617843.75 725125.82 

723971.95 7617341.66 723942.01 7617319.18 723913.016 7617311.42 723920.44 

720127.64 7613595.24 720107.473 7613657.22 720131.70 7613648.67 720112.25 

719530.28 7617015.33 719530.28 7617007.94 719489.90 7617004.78 719476.67 

717197.06 7617983.65 717194.99 7617966.19 717211.50 7617944.74 717198.03 

717233.56 7619637.09 717222.795 7619666.15 717230.761 7619675.74 717242.862 

715020.R1 761 g749.gR 7149g6.96 761g7B.21 71 'i027.24 761gn4.90 71499g.11 

714391.56 7620378.37 714398.24 7620329.68 714403.74 7620312.98 714426.34 

713932.39 7619442.40 713893.69 7619405.38 713912.85 7619400.75 713884.89 

712507.7 7619840.08 712549.04 7619827.27 712530.62 7619823.19 712581.01 

712449.64 7618259.02 712503.54 7618201.43 712551.43 7618233.02 712480.50 

711447.47 7618725.79 711491.28 7618713.49 711533.21 7618704.01 711530.07 

708225.93 7622594.48 708193.212 7622569.92 708194.39 7622620.35 708152.48 

706551.23 7622682.40 706637.61 7622665.57 706660.45 7622647.02 706675.51 

705363.12 7624653.83 705415.13 7624632.75 705396.93 7624614.12 705385.60 

705634.61 7627133.8 705552.96 7627076.38 705691.22 7627071.66 705719.32 

703958.26 7626499.02 703961.96 na na 7626528.00 703924.32 

702901.03 7(i276(i4.33 702g49.g7 7(i2770(i.3(i 70ZR'i9.g2 7(i27(i'i1.74 702R1 g.l R 
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SUBAREA E SUBAREA F SUBAREA G 

X Y X Y X Y 

7617859.28 725092.91 7617835.87 725026.15 7617818.77 725049.56 

7617266.35 723814.69 7617245.27 723773.57 na na 

7613701.23 720110.354 7613716.88 720091.58 na na 

7617013.18 719440.59 7617008.67 719442.40 na na 

7617927.88 717211.64 7617895.90 717212.30 na na 

7619716.35 717241.96 7619793.62 717229.39 na na 

761 R77g.53 71492'i.24 761 Rn'i.27 714gR4.56 na na 

7620310.48 714412.98 7620282.79 714452.73 7620279.50 714431.30 

7619365.92 713920.89 7619332.79 713937.15 na na 

7619816.64 712553.90 7619803.78 712576.69 na nu 

7618197.90 712433.65 7618146.37 712496.93 7618132.08 712400.92 

7618709.23 711500.046 7618718.29 711485.29 na na 

7622596.89 708149.49 7622642.53 708144.14 7622672.59 708115.64 

7622621.34 706704.13 7622555.12 706802.46 na na 

7624577.38 705457.62 7624564.35 705422.00 7624533.95 705442.61 

7626988.56 705728.01 7626984.95 705682.09 na na 

7626574.09 703885.68 7626626.04 703847.15 na na 

7(i27(iR2.B 702g23.72 7627732.(i(i 702761.5g na na 
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Table 4-2. Individual GPS coordinates for each sampling location within the 33 stations 

SUBAREA A SUBAREAB SUBAREAC SUBAREAD 

STATION X Y X Y X Y X Y 

LW2-
7629768.14 703082.17 7629758.37 703042.46 7629756.52 703011.11 7629744.82 702985.01 

BT019 

LW2-
7628574.39 701206.14 7628518.77 701093.215 7628493.70 701060.079 7628490.07 701018.72 

BT020 

LW2-
7629342.42 700160.58 7629282.58 700136.88 7629312.89 700124.01 7629265.42 700111.28 

BT021 

LW2-
7633035.54 701873.47 7632844.59 701809.91 7632955.22 701795.38 7632846.97 701759.51 

BT022 

LW2-
7632385.31 700677.18 7632344.38 700665.29 7632334.87 700679.30 7632292.63 700698.09 

BT023 

LW2-
7630718.61 699169.49 7630772.73 699126.11 7630770.82 699095.76 7630896.42 699060.87 

BT024 

LW2-
7632114.15 697781.24 7632167.10 697782.94 7632090.25 697744.32 7632065.62 697710.84 

BT025 

LW2-
BT026 

7634734.4R 700663.';';9 76347,;g.40 700623.93 763470R.4R 700630.23 7634761.91 700'i9';.R 1 

LW2-
7634288.71 698267.20 7634361.77 698232.74 7634304.42 698166.61 7634383.02 698159.41 

RT027 

LW2-
7633504.99 696929.64 7633443.63 696864.03 7633522.99 696866.89 7633609.84 696842.92 

BT028" 

LW2-
7636439.04 699415.40 7636490.66 699380.55 7636589.52 699268.61 7636520.06 699232.82 

BT029 

LW2-
7635733.29 695507.77 7635819.06 695450.65 7635886.63 695426.12 7635932.58 695370.88 

BT030 

LW2-
7637229.60 696231.44 7637377.38 696178.95 7637353.01 696149.83 7637406.74 696121.49 

BT031 

LW2-
7637407.77 694320.67 7637350.41 694246.67 7637351.61 694180.09 7637267.62 694107.90 

BT032 

LW2-
7639816.35 694621.14 7639818.61 694534.46 7639736.91 694643.85 7639797.12 694663.31 

BT033 

One additional subarea was collected with the following coordinates: X 7633431.16, Y 696788.87. 

na - not available (subarea not sampled) 
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SUBAREA E SUBAREA F SUBAREA G 

X Y X Y X Y 

7629710.97 702950.77 7629690.35 703029.76 na na 

7628441.57 701021.01 7628436.31 700985.47 na na 

7629220.37 700078.42 7629255.69 700089.00 na na 

7632982.18 701736.10 7632735.63 701663.67 na na 

7632282.99 700719.99 7632265.87 700734.02 na na 

7630867.05 699020.70 7630947.72 698983.83 7630919.17 698986.56 

7632119.56 697675.37 7632036.54 697600.94 na na 

7634n3.g7 700'i'i6.06 763473';.31 700';93.02 na na 

7634432.85 698157.77 7634488.74 698155.38 7634458.11 698068.64 

7633452.36 696834.61 7633391.32 696828.02 7633496.97 696804.75 

7636671.97 699187.02 7636567.04 699154.93 7636614.55 699118.56 

7635985.77 695378.24 7636042.32 695328.13 7636163.82 695250.76 

7637427.59 696073.26 7637475.35 696053.30 7637508.10 696018.54 

na na na na na na 

7639749.21 694722.24 7639706.57 694726.20 na na 
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5.0 SEDIMENT SAMPLING PROCEDURES 

The following sections summarize the sampling and processing procedures used to 
collect sediment samples for chemical analysis and bioaccumulation tests using 
Lumbriculus variegatus and Corbicula fluminea. The procedures followed those 
detailed in the FSP for the Round 2 sampling of benthic invertebrate tissue 
(Windward and Integral 2005). 

5.1 SEDIMENT SAMPLE COLLECTION 

Surface sediment samples were collected with a stainless steel 0.3-m2 hydraulic 
power grab sampler from the Peter R and a stainless steel 0.1-m2 Van Veen grab 
sampler from the Wooldridge jet boat. 

At each station, sediments were collected at up to eight target locations with either 
the power grab or Van Veen grab sampler. Once the sampler was brought on board, 
it was placed on a stand or a sediment tray. The overlying water in the sampler was 
siphoned out, and a visual characterization of the sediment surface was performed 
to ensure that the sample met the acceptability criteria described in Appendix F of 
the Round 2 sediment FSP (Integral et a1. 2004b). The top 10 em of sediment were 
collected from each acceptable grab sample for chemical analysis and 
bioaccumulation testing. Sediment samples for VOC and TPH-G analyses were 
taken directly out of the grab sampler and placed in small glass jars. The remaining 
sediment was then collected and stored in a IOO-qt stock pot prior to 
homogenization. Once the required sediment volume had been collected, the stock 
pot was transferred to the processing boat for homogenization and separation into 
chemistry and bioaccumulation sample containers. 

A minimum of three consecutive casts of the grab were attempted at each sampling 
location within a station. If a successful grab could not be taken (e.g., due to 
bottom debris or obstructed access by a barge), the sampling effort was moved to 
an alternate location that was still within the overall defined target sampling area 
approved by EPA and its partners. The target and actual sampling locations at each 
of the 33 sampling stations are shown in Figures A-I through A-33 (appendix A). 

5.2 SEDIMENT SAMPLE PROCESSING 

The sediment was homogenized using a combination of hand and power mixing. 
The approximately 70 Land 5 L required for the bioaccumulation testing and 
chemical analyses, respectively, were separated into labeled sample containers. The 
chemistry sediments were placed in clean I-L glass jars and stored in a cooler with 
ice. The bioaccumulation sediments were placed in 5-gal food-grade high-density 
polyethylene buckets and stored on deck. The sediment samples were transported 
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to the field laboratory as needed (when the buckets took up too much space on the 
processing boat) or at the end of the day. 

5.3 EQUIPMENT DECONTAMINATION 

Decontamination procedures for all equipment used to collect and process the 
sediment samples followed the procedures detailed in Sections 2.3 and 3.1 of the 
FSP (Windward and Integral 2005). 

5.4 SEDIMENT SAMPLE IDENTIFICATION SCHEME 

All samples were assigned a unique identification code, as described in 
Section 2.4.2 of the FSP (Windward and Integral 2005), based on a sample 
designation scheme designed to meet the needs of field personnel, data 
management, and data users. This code indicates the project phase and sample type. 
The analytical laboratories and bioaccumulation laboratory received the sediment 
samples labeled as LW2-GBT001 through L W2-GBT033. The replicate sediment 
samples from stations BT006 and BT027 were identified with "-I" or "-2" after the 
sample code. 

5.5 FIELD QUALITY ASSURANCE/QUALITY CONTROL 

Field replicate and split sediment samples were collected for chemical analysis and 
field replicate samples were collected for bioaccumulation testing at two stations 
(BT027 and BT006) in compliance with the 5% frequency rate. 

Two sediment equipment rinsate blanks were collected in compliance with the FSP 
(Windward and Integral 2005) and QAPP (Integral 2005). 

Temperature blanks were used for refrigerated sediment samples to measure cooler 
temperature upon arrival at the chemical laboratories. One temperature blank was 
prepared and submitted with each cooler. The temperature blank consisted of a 50-
mL plastic vial containing deionized water that was packed into the cooler in the 
same manner as that used for the rest of the samples and labeled "temp blank." The 
cooler temperature for frozen sediment samples was measured at the laboratory by 
enclosing a thermometer in the cooler for at least 10 minutes prior to reading the 
temperature. 
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5.6 SEDIMENT SAMPLE HANDLING, STORAGE, AND TRANSPORTATION 

The chemistry sediment samples were placed in a cooler with ice and transported to 
the field laboratory, where they were stored under refrigeration. Samples for STL 
(herbicides) and Alta (PCB congeners) were stored frozen and the remaining 
sediment chemistry samples were refrigerated at 4°C. For shipment, the samples 
were packed to prevent breakage and separated in the shipping container (ice 
cooler) by bubble wrap and/or other shock-absorbent material. Loose ice was 
placed in the cooler to maintain a temperature of approximately 4°C for CAS's 
samples, or to help keep the samples for STL and Alta frozen. A temperature blank 
was added to each cooler for CAS. Samples were transported to the analytical 
laboratories directly by courier or by an overnight shipping service. 

The sediment samples for bioaccumulation testing were transported to the field 
laboratory, where they were stored at 4°C in a refrigerator truck until they were 
hand-delivered on December lO, 17, and 21,2005 to the bioaccumulation 
laboratory. 

5.7 CHAIN OF CUSTODY 

Samplc chain-of-custody procedurcs followcd the guidclincs providcd in Scction 
3.2.2 of the FSP (Windward and Integral 2005). For the chemistry sediment 
samples, the chain-of-custody form was placed into a zip-lock bag and taped on the 
inside lid of each cooler. Each ice cooler was sealed with shipping tape and three 
chain-of-custody seals, which included the project name, date of shipment, and the 
name of the person sealing the cooler. For the bioaccumulation sediment samples, 
the chain-of-custody forms were handed over to and signed by the laboratory 
personnel at the time of delivery (see Appendix C). 

5.8 FIELD DOCUMENTATION 

All field activities and observations were noted in bound field logbooks 
(Appendix B). Information included the personnel, date, time, station designation, 
sampler, types of samples collected, and general observations. Any changes that 
occurred at the site (e.g., personnel, responsibilities, deviations from the FSP) and 
the reasons for these changes were documented in the field logbook. 

A sample chain-of-custody form was established in the field laboratory for each 
tissue and sediment sample before it was shipped from the field laboratory to the 
analytical chemical laboratories. The chain-of-custody forms for the chemistry 
sediment samples are kept in the project file at Integral's Olympia, Washington, 
office. The chain-of-custody forms for the bioaccumulation sediment samples are 
kept at Windward Environmental LLC's (Windward's) Seattle, Washington, office. 
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6.0 LABORATORY ANALYSES 

The following sections summarize the bioaccumulation test procedures for 
Lumbriculus variegatus and Corbicula fluminea and the tissue and sediment 
chemical analyses. The test procedures and analyses followed those detailed in the 
Round 2 FSP (Windward and Integral 2005) and QAPP Addendum 6 (Integral 
2005). 

6.1 BIOACCUMULATION TESTS 

The 28-day freshwater oligochaete (Lumbriculus variegatus) and clam 
(Corbiculafluminea) bioaccumulation tests were performed on a total of 
35 sediment samples, which included replicate samples at stations BT006 and 
BT027. The test conditions, acceptability criteria, and QA procedures are presented 
in detail in Attachments 1,2, and 3 of the QAPP (Integral 2005). Table 6-1 
summarizes the test initiation and termination dates. The Corbicula test was 
performed in two batches (Rounds 1 and 2), whereas the Lumbriculus test was 
performed in 13 batches over two rounds because of the labor-intensive test 
termination. To accommodate the project schedule, the bioaccumulation tests were 
performed with three replicates for every sediment sample. The tissue from the 
three replicates will be composited to yield one tissue sample per station for 
chemical analysis. The tissue samples will be frozen at the bioaccumulation 
laboratory and shipped on ice to CAS for sample preparation and homogenization. 

Table 6-1. Bioaccumulation test initiation and termination dates 

LUMBRICULUS TEST CORBICULA TEST 

TESTING INITIATION TERMINATION INITIATION TERMINATION 
ROUND DATE DATE DATE DATE 

Round 1 
Dec. 14, 15, 16, 19, Jan. 11, 12, 13, 16, 

Dec. 22, 2005 Jan. 19,2005 
20, and 21, 2005 17, and 18, 2006 

Round 2 
Feb. 1,2,3,6, 7, 8, Mar. 1,2,3,6, 7, 8, 

Jan. 27,2006 Feb. 24,2006 
and 9, 2006 and 9, 2006 

6.2 TISSUE CHEMICAL ANALYSIS 

This section summarizes the chemical analyses to be performed on the 
field-collected clam (and potentially the mussel and lamprey ammocoete) tissue 
samples and the laboratory bioaccumulation clam and oligochaete tissue samples. 

The chemical analyses of all tissue samples will be performed by two laboratories. 
Columbia Analytical Services, Tnc. (CAS), of Kelso, Washington, will shuck, 
composite, and homogenize the tissue samples and complete analyses for 
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phthalates and selected semivolatile organic compounds (SVOCs), polycyclic 
aromatic hydrocarbons (P AHs), mercury, other metals, butyltin compounds, and 
percent moisture. Axys Analytical Services Ltd. (Axys), of Sidney, BC, Canada, 
will complete analyses of lipids, organochlorine pesticides, polychlorinated 
biphenyl (PCB) congeners, and dioxins and furans. 

Sufficient clam tissue biomass (> 35 g ww) is expected to have been collected in 
the field at the majority the stations (24), and the analyses will be conducted 
according to the QAPP (Integral 2005). At the remaining nine stations, it is 
expected that insufficient clam biomass has been collected, and a revised analytical 
approach has been developed in cooperation with EPA and its partners. Table 6-2 
lists the analyses to be conducted on each of the nine field-collected clam tissue 
samples. CAS is currently in the process of compositing, homogenizing, and 
weighing the tissue samples for each of the 33 stations. If, based on the laboratory 
weight, additional samples are determined to have insufficient tissue biomass, a 
revised analytical approach similar to the approach presented in Table 6-2 will be 
developed for these tissue samples in cooperation with EPA and its partners. 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, 

and trihal partners, and is suhject to change in whole or in part. 
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Table 6-2. Analytical approach for field-collected clam samples with insufficient biomass 

Portland Harbor RIfFS 
Draft Round 2 Sampling of Benthic Invertebrate Tissue 

Field Sampling Report 
February 20, 2006 

AMOUNT OF BIOMASS REQlJTRED AND ApPORTIONED FOR EACH ANALYSTS 

ESTIMATED A}..'YS PHTHALATES/ 
STATION BIOMASS ANALYSES PAHs MERCURY SVOCS 

lD LOCATION (gwwY (gwwt (gww) (gww) (gww) 

BT011 
Linnton 

18.23 10110 5/5 
Plywood 

na na 

BT015 Gasco 2924 10110 5/5 na 5/5 

BT016 
Willamette 

27.68 10110 5/5 3/3 5/5 
Cove 

BT018 Arkema 22.10 10110 5/5 3/3 na 

BT023 
Portland 

17.25 10110 
Shipyard 

na na na 

Swan Island 
BT026 Lagoon 33.69 10110 5/5 3/3 5/5 

middle 

Swan Island 
BT029 Lagoon 11.96 10/10 na na na 

bottom 

BT032 
"Fireboat 

lAO 10/1 A 
cove" 

na na na 

BT033 
Goldendale 

20.81 10110 5/5 
Aluminum 

na na 

Biomass estimated based on the equation: y = 0,1841 X(2.003). 

b Axys analyses includes PCBs, dioxins and furans, organochlorine pesticides, and lipids. 
Only analyzed if sufficient tissue is available. 

Bold indicates the amount required for each analysis. 
na - no analysis due to biomass availability 
PAH - polycyclic aromatic hydrocarbon 
SVOC - semivolatile organic compound 
ww - wet weight 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, 

and tribal partners, and is subject to change in whole or in part. 

TOTAL 
OTHER PERCENT BIOMASS 

METALS TBTs MOISTURE CONSUMED 
(gww) (gww) (gww) (gww) 

na na 212 17 

5/5 na 212 27 

5/5 c na na 28 

5/5c na na 23 

na 5/5 2/2c 17 

5/5c 5/5 na 33 

na na na 10 

na na na 104 

na na 212 17 
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Chemical analyses of the tissue samples from the bioaccumulation tests with the 
oligochaete (Lumbriculus variegatus) and clam (Corbiculafluminea) will be 
conducted in accordance with the QAPP (Integral 2005). If insufficient tissue mass 
« 35 g ww) is derived for any of the 33 samples in the two bioaccumulation tests, 
an analytical approach will be developed in cooperation with EPA and its partners. 

The analytical approach for the mussel and lamprey ammocoete tissue samples will 
be developed at a later date in cooperation with EPA and its partners. 

6.3 SEDIMENT CHEMICAL ANALYSIS 

Chemical analysis of sediment samples from the 33 stations will be completed by 
three laboratories, CAS, Alta, and STL, in accordance with the QAPP (Integral 
2005). CAS will complete the analyses for conventional constituents, metals 
(including mercury), butyltin compounds, petroleum hydrocarbons, volatile organic 
compounds (VOCs), SVOCs, organochlorine pesticides, PCB Aroclors, and 
chlorinated dioxins and furans. Alta will complete PCB congener analyses and STL 
will complete herbicide analyses. 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, 

and trihal partners, and is suhject to change in whole or in part. 
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7.0 DATA MANAGEMENT 

Once the chemical laboratories have completed their internal quality assurance and 
quality control (QAlQC) checks, they will submit the data in electronic format to 
Integral. Additional QAlQC checks are performed at Integral; and if any problems 
are found in the electronic data deliverables (EDDs), the laboratory is notified and 
asked to correct the problem and resubmit the EDD. When the EDD is correct and 
complete, the data are checked again electronically by loading them into the 
temporary section of Integral's L WG project database. Any error prevents the EDD 
from loading until the error is corrected. Each EDD is tracked until it is 
successfully loaded into the L WG project database. 

Each verified and accurate EDD is provided to the Round 2 data validation 
contractor (EcoChem of Seattle, Washington) for data review and validation. As 
EcoChem completes validation of the data by sample delivery group (SDG) or 
small groups of SDGs, the validated data are then merged into the permanent 
project database. During the merging process, all previously performed electronic 
checks are repeated to ensure that nothing was incorrectly modified with the 
application of the validation results. 

Several queries have been set up in the permanent project database to translate the 
data structure to a form compatible with the National Oceanic and Atmospheric 
Administration's (NOAA's) Query Manager. The translated data are imported into 
an Access file provided by NOAA that contains template tables for the Query 
Manager structure. 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, 

and trihal partners, and is suhject to change in whole or in part. 
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8.0 REPORTING 

L WG-validated analytical laboratory data will be provided to EPA in an electronic 
fonnat within 175 days of completion of the sampling event. 

A data report covering chemical analysis results for field collected clam tissue and 
associated sediment will be developed and submitted within 60 days of the 
completion of sediment and clam tissue sampling and chemical analyses. A data 
report covering laboratory bioaccumulation (28-day Lumbriculus variegatus and 
Corbiculafluminea test) testing and chemical analysis results for the associated 
tissue samples will be developed and submitted within 60 days of the completion of 
the tissue chemical analyses. Tissue and sediment chemistry results will be reported 
in tabular fonnat in these data report. These reports will be followed by an 
invertebrate (field sampling and laboratory bioaccumulation) interpretation report, 
which will be submitted 90 days after the lab bioaccumulation testing and 
associated tissue analyses are complete. These data will also be incorporated into 
the RI report and baseline risk assessments, which will be prepared after all 
sampling and analysis rounds for the project are complete. 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, 

and trihal partners, and is suhject to change in whole or in part. 
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papor created to shed water ~nd enhance the 
written image. It is widely used throughout the world 
for recording critical field data in all kinds of weather. 

Available in a variety of standard and custom prirted 
case-bound field bocks, loose leaf~ spiral and stapled 
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"Outdoor writing products for outdoor writing people." 
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RECYCLABLE 

"Rite in the Rain" - A unique Ail-Weather Writing 
paper created to shed water and enhance the 
written Image. It is widely used throughout the world 
for recording crilieal field data in all kinds 01 wealher. 

Available in a variety of standard and custom printed 
case-bound field books, loose leaf, spiral and stapled 
notebooks, multi·copy sets and copier paper. 

For best resulls, use a pencil or an all-wealher pen. 

a product of 
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"Outdoor writing products for outdoor writing people." 
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RECYCLABLE 

"Rile in the Rain" • A unique All-Weather Writing 
paper cr.ated to shed water and enhance the 
w(illen image. 11 is widely used throug~out tn~ world 
for record,ng critical field data in all kinds of weather> 

Available in a variety of slandarj and custom printed 
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Clear Vinyl PrOleC(lve Slipcovers (liem No 30) are available lor this slyle 01 noteboOK. 
Hetps protect your flolecooli.lrGm wear & tear Contact yow dea~er or the J. L Darling Corpurallon. 
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Field Collection Form 

Project Name: LWG RA·Round 2 Benthic Invertebrate 

(a~ Sledge) Sampling 

Estimated 
Width of Biomass 

Page _, _of Z. 

Project no. 03·28-04-31 

Crew: 'U~..:.;>; A p.. J 11(1 M " .. ' . 
t}~{!v j' )J1't-l :f7} .ret/AS,:'J l3; J\1S~ C7 

Sample ID Corbicula sp. (9 ww) Comments i 
f--:---:--'-----t-------=---t--.-"~-~-_+-----'---------.~.----.-."'--.---.-.-.. ~--... -,,' 

b.i\of2~'·ll'·rN;tt': f; "'hM D ,}_ ··fc..)iC\~ I ·p(o'i.~.i!:"'-&-e·J jt\v"·,.., ... ",,, .. -l- .... ' L.·,,·,b;~,l1 
I ,t. J,'. . i 

"...:t , i)", b . • ~, ... vi! t =3 k.b~.1lii@L\.s;,, __ ..:. ______ j 

'fed\) i Ii\.~" ",d"",."".:;, [ .... H"".::-\(""~t o"~~~"f" (:.f I 
i------'-----t--------t---c----.-r(""'"-U< 11,l;>L.V'Il~;.IC..t...::.::.e'--·L.lH'-"'~-7 ...... £' .• "",1.: 1..!.' ,i,];(j'\·uj ..... ·'c.l! ~ <s'l It v.:.I,.-tk ~~JI\ 

(/; '1.:;l.v?' ill" cJA m~ La ill? ~ 'reA .f,'e st'~.~.;:.~.o;,;,£.j 

o~ gj 
i.l;q 

I d&.t'V'<' ~~ \1 l.lAA r'"V~H~I.."",'iJ ~f /, 'il} 

I . f . 
; 

J i 
..J!I 

rJi;)tJ i () 11/" c.1{d'l'>J Ca lI~ul€-'(1 j!tr:J't!t1ctc: ,>~: 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: U "28 /f)£ 

Estimated 
Width of Biomass 

-7 7 
Page~of~~ __ _ 

Project no. 03-28-04-31 

Crew: Lig, 'l2M //4111 
A ei lp' e/~/.;~e7{19td) 

.... 

Sample 10 Corbicula sp. (9 ww) 1£'.>.1 j' Comments 
f------,:~--+--------=---i-~------- -----------------------------~ 
!tN.2-~81ft{)2' () Aln tt':.!tt:uw.f ,".,f,)//e?e'.ted /2r-#,jeM~-e' .;.,f ! 

o .. ~ , , 

, 
I 
r~~~'~~'~~~·~~·w ... ~ ~ .... -. 

Ir M...... (}.~3 / 
115 J'.\W'- O·~ , ( 

r-_______ -4 ____ L,;/_!~I~ __ ~~O~,~~~t~--+_-\4_~-----------~------------~ 
i---______ -+_----i!~10~b'A."-!~~_+ _ __=_!)_.:.-'..LI ~IL-'..-. ___ +_+-/ _______________________________________ ; 

1- WI"" - ; pdq ( -
!---___ -+----'.,.----.-i·1-L.~oWI--iN\~ __ -- __ jJ-iJ."-l-----t----"'-J. ________________ .. __ _ 

r--------+--------~-------.. ,--.. -:-+-~------------------------------, 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Estimated 
Biomass 

Page _'_of_4....:......-_ 

Project no. 03-28-04-31 

f-------+----~--_j----'L::./) .. q~~--+-._/___,_'-------"---------"---"", " " .. -----------.. ---~~ 
p.16 , 

ott- ," 

"1"< '~I'· 

Ih 

" ' 
•••••••••••••••••••••••••••••••• , •••••••••••••••• , •••••••• c •••••••••• ,............... • •• ___ •••••••••••• ___ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ________ ••• __ ••••• 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Date: . If {t.q /0 ;; 

Sample 10 CO:/~:~pJ-~;;~ 
t.{IJt-Bf(cOl"l- Iffl-,e f { I ~. z:z" 

'2-lP L-'.:z-f' 
3"f i 2 . ./Lf 
0 I 0 
11./ 

, 0,% , 

14 /J.·3' 
IG D.l? 

'to . o. rtf 
Z::r I· 'J~ 'z.B '. ,.I..J r-

31 _L 'f-6 
,2- 0 ~Zr 
2--0 .~ 

'tv 0,1-1:£ ..... 

z.,1 0,3 I 
~ J. Z(" 
'3() }. bG 
1lf '2-.1'/ 
13 O.3( 
13 0."71 
11 ().? f 
l~ OL_ 
'2ro 0·141 
2-s- /./) 

----

1£.1- .- ,7ft' 
~q 1·';-
31 ,:1-9 

" __ " __ "_""~""~".~.~~M ~_ 

~-; ~.o , 

Page ~ of _Lt--=----_ 

Project no. 03-28-04-31 

Crew~ Ate, '77)0 J ItA JV1 
D6 tOV'(!yf'.1It+J 

.. -.---_ .... _-_._-

Comments 

······--·----·-1 

, , 

. --rT---------·-··--·-·-----·- j 

s ~lJ ~4Jf4evr1r.· I/TN. ~ 

1 
/ 

, 
______ . _________ ""1 

--r;vJ S- '" () el(A.JI.1s e;o II e c+e.J , 

-r-nJ 6 5;' f L)"-AIJ(;fA"ie "" .. h_,-e WH./ s-lz.ta. 4 
k~JI: ~J....·n/_#~r /~1U1. /"ZJP£;"'-/ /~' i 
,('hull'l 

I " ' 

I 

J; ______ . ______ J 
""';uJ r. ~i 1-1- v.;;-ii.-;r;;~ ~YbJ~-~~r! 
wI! ~ I~ l..' ~'dJ Mil '('. '.A /l"fAAYTno -I-~---l dM:Rf ~ 7 ~i",;iij.·· ..... - ..... ................. ......... ......... 

. S"', 'I • ! 

v , 
__ ~ __ ..... ____ ~ ___ ~_~ __ ._._+_____o_"_.+~ __ ~~~_-"---,- ........ ~ 

! 

\'/ 

~nJ e. (,'If /AI at.. sh£u" nrLo.lliA. .. C .J, foy,J .",,-.1 
-S~ll~ ... u..JI-* ~uu'", I- ~.~~ I JU.t.tt;.u l. 
f'/,uA 1St I ~~//d.Jt,' !)/ IHIf1 

-- ---

1.Ji 

.... --------·--------------i 

------- ------ -- - - -- - ---- -- -- - --- " "'""" -""" ~""" , 

, 

---.. --.-.-"------~--~---. 

! 
, 

Collection Forms 
4 of 84 

ANC02377 
BZT0104(e)002377 



\ .. 
Field Collection Form 

Project Name: LWG RA·Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: '/1/24 / ~ 
: .. , 

Estimated 
Width of Biomass 

Sample 10 Corbicula sp. (g ww) 

il-,,",z- f ~Z2 0 . b" 

, , , , ;._-------_._ .. _-- .. _ ................ ~-... ------+----
, 

, ,. , , 
"'1 

; 

Project no. 03·28-04-31 

Crew; &. 71.)4 M f"'1 
DQ Ie> oIU'Slj hfj 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Date: 11 /z.4 /0 r 

Estimated 

Width of Biomass 
Sample 10 Corbicula sp. (gww) 

-
ILIA 2.' a rt't; DZ3 /1- o,J3 
, 

l'r b· )3 , , , 

! & i oiol 
i (, 0,0f-, , , 
, 

~ ! 0.01"' 
; q r o. It-

t1 D.15 
13 D.1/ 
tt ".Jq 
1-4' I·Ob 

j.~h..-gfFC"z.. 0 0 ------

0 0 

0 0_ 

0 " 
D 0 

IJ 1i.31 
It{ ~;Jr. 
lr b.{? 
0 --0 

L.tv t -I?ffc p M 12- '0· it 
~I _J..:..?-B _ 
'1; ~. qJ~ _________ 

Page Lof_Y __ 

Project no. 03-28-04-31 

! , 
Comments , 

fo~ 'I 
---_._-_._-------_._-------------{ 

, , 

'f~4 
; 

7T:~-------------------·-·-~ 1b)J /0 .fi ·w; oftt .1Itu.JfI dVA4N'4't i 
ol€,w,s st-tJf .cJu~l "a~\VI.:"ct;:":td" , 

1",AJ It) II 
, • 

1"17'W 10 
i , , 
, , 

" "f'D.f.e.-t cl~ CbHed-~ .t.o 
1 , 10 -tal I.Jti",ttr f&,,- lit I I ./1W$; B. rZ-. W...J , 

i 10 ~ /, IjjJjJIL#!1~~1-I.ZAMA-(.di.br.:i~--~ 
1<w11 :t1LA ",,-bA:/-"( ~M~ lA.'g(_ Nt> d4>44S ! 

I 'low ~I No cla...,h~_,_(j~JAn; s-4~/_~ ~-2:~'+ 
defph~ 1~I'DaHtdb" $/UA' J!Vu.J .... !2lltc ed ! 

. 10"" l {ye.dD J ~L4&J,J'I~;;.JLMlr_dt.b.~f,..£~l(~ 
£;-, ...4- AYad £}~/Jt f ~ iUp f _______ 1 

'1IJW
V 

l Nb e/~1 {,. II-. I ;yVA L.ot.! , r-... a1.: 
ek-l:l'iir slAlll -tC-1U. rllA.L.t.h -I ,Ja..;wr;,~ i.:K. j 

1J;l-J If I All) e/~s SJ~ .L1--N.k9~~ ! 
dL.-t,;i ~ i 

~ w f: 5 j J.f-. v,'f/. s Ault, Q"'~(" d4h~,,'s 
~wr ! 

Irw ~I~ II I-- w;.j4. s-;:;;~---~~'"'-_;;;~:-:c-~1rI-
1"ow '1

J
' $ / /f- w/ft., r~""~ (A,.o,.!I,_.Jl-"~-C.tA,b 

~~N ! 

-r11J.N I ( 

... -.-.-.~ .. -- .. -.. ,.-.... -- ............ - .............. _, 

, , 
'~~n_n _____ ~,~_'r'.,_ ....... _~ ~~~~~~-~~~~----', 

............ _ .... ~. _ .. " ... _ .... _ ........ - ····-·-····-----~-----i 
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/ 
\ 

Field Collection Form 

Project Name: LWG RA·Round 2 Benthic Invertebrate 

(aam Sledge) Sampling 

Date: ------'l'---'-/f.L!~u'_'_l ~or',---' _______ _ 

Page _I _of to 

Project no. 03~28·04-31 

Crew: Afl., -fQg; MM 
1)6 Lo"v~ ;t+) 

;-------,-------,-------,-------------.-.-.-..... ~-.----.--~ .. ~-_._; 
Estimated 

Sample 10 

.~ :. 

Width of 
Corbicu/a sp. 

o 

Biomass 

(gww) Comments 
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... - .......... - .. _ .. _ .... - . ., ........... _ ...... __ .... __ ......... _._ ......... __ ......... _ .. _ .......... _ .................... --_._ ........ -...... _--.----_ .. - --

ANC02380 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Project no. 03-28-04-31 

Date: --".L.o...:..U~~o_!_o, ________ _ 

, 
Sample 10 Comments: 

!-----.:;;~.,..-,-...,----+------=----+-----=-~-:;---- --+"-:---:------------------ --------------------

l..\Il~~(3 ffLO; { 10vJ l. Si I.f-, 'ia.tv.l. t1u rUblA.+ttlf;54e,tI &,nt,...ts; : 
o"q,altit dti,YH 'fS"lllr;~f ______ " _______ "_~ 

70 W Z s; I.f Cit; 'iJ H.l>.-.u..J.J- stv If ttl ,. n.-tol!.M, -Is lrif4Ju'1 

I ' 

~--~--~--~~----~~~~-~------------------i 

,.::.~ __ •• ,_.~, •••••• , •••• __ ._ ......... ,,_ ... ,,~,.~ "'-__ ~._, •• ~.... • •• ______ • __________ ••• _________ ••• ______ •••••••••• ". _____ ••• ___ ", .on 

I , 

Collection Forms 
8 of 84 

ANC02381 
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( 

Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Dare: ~U~b=~~~~5_._· ______________ _ 

PageLof b 

Project no. 03-28-04-31 

,------,--------,------,------_.-... _ ......... _ ......•..•... __ .---~-------. 

! ; Estimated 
Biomass ! i Width of 

Sample ID Corbicula sp. (gww) 

Jb Z.lf 
r---_--C-__ t--__ =--_---"---t--'=-~~-_+_I--_-_-:-_co_-m_.!l1ent~~_~---------.-___ . ____ ._: 

i 1bw 1- c.ol'lt'.,f l If...W2· B1"'FlD11 
31 

{;I 

l-B"fht. 

'D 
, ";0 , , 

.re 
0 

,.,... tLJ/JIr 1& 
j, bl, 

i1,;",.., Cj ;,. N-1.,~ "",'fit' ~~, sAd! ~~, ! 
! /)Ya~';dlb~'~ B shri";"p. /J" ciahH$" v ; 

;1 AfZ-~ /.1-6 j , 

!, 

, f , 
r-------t---~----t-'-~~~~I--~---_-----------~ 

~.-z.. lm , 
,( f)·4( 

,. 
j 

! '3/" 18 i _____________________ j 
i ~I 1.1-9 I 

r-------t----<.1-"'-~--_- ~'!:.'__. i .' ._ ..... -.-.------. --...... -------------1 
i"Z- ~JW..- o.t1 i1nutl- 'fill: OY"44M.t"C dP£".,.~. pl/l.sIi,:; o4ud i 

1-1 O. Sf ---.:..1 __ 0--'-,, ___________ ---' 

Collection Forms 
9 of 84 

____ ~ __ ,___________ _ ____________ ~~_"L~~".~_,.~, ...... '"~_ ~~. h~' •• ' •• _ 0, __ ., .•• ,_" •• , .•••••• ~ •. ~ '" , •• " •. , "'". '0'-""-, _. ___ • __ ~ ____ •• _ •• _' ••• _--'----
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Date: 

Width of 
Sample 10 Corbicula sp. 

lw ~...-/3 ffiD 2'-'; 2-1-
Z) 
2-)' 
i~ 

U 
iq 
Ztf 
1,ti 

1~ 

~'3 
~,-

34 
31/ "r 

-;4 
~,-

~?-
'2,1 
38 
'}q 

1.0 
U 
Z8 ,0 
'I 11 

~'"' 

Field Collection Form 

Project no. 03w28·04--31 

Estimated 
, 

Biomass 

(gww) Comments 
----------~ --- ---- - ---------~ 

O.~q 
/./ )"' 
/, /5 
I IS' 
, 1) 

/.5'r 
J,)~ 

I,)) 
7.t> I 
l·P ( 
2·() ( 
-Z ILf 
2.-,1 '1 
Z-.14 

---"k1' 
? fJ 

'2. ~7 
2. &:>., 
2~'1 

():..1:!-:L 
I. z,';-

J .. Lfr __ 
I. b" 
L-t@ 
1·11 

. 1..t 1'1 

, 
, . _____ ._~_~n_ ..... 

~ 

, i 
! 

! I , 
, 

i 
. 

s 

1 
; 

________ ~_~n~n_o'n_.ro__'~'~n~ ___ ~! 

i , 

------: 
! , 

----------~ , 
, , 

, , 
, 
l _. , 

JbMJ e;- lM ftAMt-S' 4; (+- 6Y,~i ~ kk-i ~ 
; , 

'oIA~' l'1 ~hY,tf1.b ! , 

"fDW~ ~il}. !¥4~~~lL~B,--j 
PfM.f1, 1'I, .. ,~..d tLuI1( J1- 4 f.t,¥; "'-tu : , r 

, 
- --_._---, 

i 

-~~--~~-_i , 

! 

Collection Forms 
10 of 84 
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Field Collection Form 

Project Name; LWG RA·Round 2 Benthic Invertebrate 

(Clam SIWie) Sampling 

Project no. 03-28-04-31 

Crew: #. TDP. Mf/4 
U {,n!);$ i ~ .. t) 

'" 

. ~~ ,~~~ ..... ~~- .. -.--- --_ .... .... - .~ ,,~~ ... ~ .~-... ---~., .. ~~-... ~-'l 
Estimated 

Width of Biomass , 
Sample ID Corbicu/a sp. (gww) Comments i , 

-------~---~~--__i 

JAJiz .. B rFtiJ 1"1- '34 
, 
~ p .. I, l , 

I 

Zq J.:)~' 1:u'1-, fi If; dYf-~' ~ hkzd5.l~l.~~ 
1'3 2--, D ( ! t?1&1.s'/'~ u~¥ l'JM.fH i 
'?~ 1. 1"1 i I 

, , , , 
, , 

~r.. 1,"l 
, , 
i 

' , , 

,I" '" (1 '() ,1,1,. 110w g.(,' rf.-'N'A"d~~J.,£"r,,<, s!.A[ I t&.~' 
" "', 

" " IS" ".", P J./ 7£i",{/t4.1J, J {rtf ht.. "oMi-lf- /11M,! '_ ~,/' ! 
1/],. , o;gq ,f [ I, . ~ 

" ; l,. 

, 
" 2-1- " j.H··' I 

, , 

1.,.1- /. '3( ! . .. ~ 

'lq 'l·~~' I 
, 

--- ~~~--~~ ............... 

1~, IS" I ; 

, 

'30 liP" i 
, 

- -------
'~~ 

" 

l·6'1 , 
" ... ,~ 

; Z,I'f , 
" 

.--~n--------.-~-_i 
" '3£" . ~.1D , 

" 

'31 . .. 2- -53 , , 

31- 1·('3 , 

II () . 'J..'l.. 1d11J '1, '1; f.r w'rfh l'~_kLl11,bi' .~;-~ . j 
, 

~1 0.'18 kkt~I£I~:' A'~i b ~av;'*"'fl pltuhl§ r-'1J11t(.~ 
__ 'k.f _________________ ' l"-

, 
--- -- 1.---- - ----- - ---- - ----- - -- - ---- ---- ------- - - -- - - -- - . ~" ~~ ~~ - ~ 

~ Q(-- , 
--~----.~~~~----------------------; 

1A 1.1/( ! 
-;'; 0" : 

--c----1-...L..------rr;' --.J.Y-'-- w~---' '" ------; . 16W '~b ~u.J.rl.Jk fA rift ~.Jtc./t.... i 
-----------

1~ I.ob 
4~ ~.~~ 

t~~.} ." Jd. ~ ! 
L1 L4II!z. -.~---:------·-'--,-------------i 

rfd1l.llf.;; 1+,lfXt~ JA7rJ~t. ~t..J1I tY4~~ 
'~';U'vi~, l'7/ftiht 'opjwl- obi,; _I 

I r ( 

Collection Forms 
11 of 84 
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Field Collection Form 

Page LOf_"=--_ 
Project Name: LWG RA-Round 2 Benthic Inverlebrate 

(Clam SJ~: Sampling 
Date: t tl ~D O~ 

--~~~~------------~ 

Width of 

Estimated 
Biomass 

Project no. 03-28-04-31 

Crew: 1ht,1i2P ( JVlV14 
DB C f) rlwf ij t-,I-) 

Sample 10 Corbicula sp. (g ww) Comments 
r--I ~-!"-Bf---=---fto 2.'t--+---1::O----'---+--/)-,o'-q--~---t--::1t~ol)-t-L,-,h---:-i ... ff·}. -~~ ~ ,-Jt(.;~ of ,c"T! -:r;~-~;:--~~-- ! 
;,.,!-: ----+-__ t1--,---,-~-~12~LL-ttJ C1.1:b~1 fcUHt- tt...i ()5 .. ___ ~ __ ,_~ 
i--______ +--____ 11 _____ ,..,...---+~p~.::,..:t 't==--__ ~----_------_---_----! 
! '111 l, ~( : 

,~ t,,1-- Ifr;tul JJti4hf- Va 1I ~f is Jt'l,01gl/lw (1{t!etrl.ts) 
I {O. tZ,1DW t d~ 0-1 ~i If tfralflJ-l >Wl'I. OYAIU1;e dthri~ 

}-i - __ --l __ ...:L.-1-__ i 0.0 q ____ ~ 1. Skt ri ~t .~-~---------- .. -.. :-------.. -----... -l 
i z.t-! f),elf I I .. ' , 

1A O.~I 
!--____ ~--~~~l$--~~l~J~~~~-----~-------------------------------~ 

~I l.tS 

!------f-----.....;,:~I----~-+----~~k-
1--/.-l LOb 

\ 

Collection Forms 
12 of 84 

• ~'~_"~~~'L'_~~:':"~_'~'~O __ ~~'_~~ _____ ~_L~C~"""'-'~ ___ -.."-'---,-_.----.,~_.~.~. ____ • ____ ••• _._ •• ~., __ .~ _______ • _______ ._. _ .... _._, ..... ,~. __ • _____ ~ •• ____ ._ .. _ ._. __ .. ___ .~._",,, ___ ,,,~, •• "., .... _, •• ~.~ ••.• ______ .... ___ .. __ • _ ... ____ L , __ .~. ____ . :..... __ ._... ._____ .• 
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BZT0104(e)002385 



Field Collection Form ~ 

Page ;7Llof--,e~_ 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: __ 1d ;"69": A-rL IZ /1 / I) ~ 

Estimated 
Width of Biomass 

Project no. 03-28-04-31 

Crew: /he. WI) ~ rt.114 
J"&t C 'H'e ... ~i~h+-) 

Corbicula sp. (g ww) Comments 
f-:--:------=----=---,----,----1------::------=---+--=-~~~_+_=_,_____-,------~~------""~.--~~~-----------~ 

~'--=--'--..L..!o!I.L~+_----'I'-"-r--__+_--"-o--'. 4"-'-{_+-'-"'-'=--l-"'"-'-"'"-"l-+-L.LU.~~=-":u<Utt4.dtbr-I!,..jj'P[J: 

-- . 

Collection Forms 
13 of 84 

________ " ________ .. _-'-___________ • ________ L-, ___ --~~_~ __ ~" ___ .~ ____ ,. ___ ... ______________ « __ « ____________________ .. __________________________________ « ______________________ .~ __________ ._" __________________ .:.~~ _____ >c ____ --" __ ,,~_: ... _____ • __________ • ______________ ~ _____ • ___ «_. ____ ~ __ , 

ANC02386 
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.\ 

Field Collection Form 
page1-of_g __ 

Project no. 03-28-04--31 

Crew: Ih?,-rt.:t., 1M If.1 -m Wv'Wf i15 lM ) 
.--------,-----..---------,-~.~.~.-..... --•... -.-... -... -.......•....•..... _ .. _ ..... _ ...... _ .. __ ..... _ .... _ ... _._ .. - ... _ ..... _ ...... _._ .... --_._._-_._--_. __ . __ ... , 

Estimated 
Width of Biomass , 

Sample 10 Corbicula sp. (9 ww) Comments ! 

i-W-2-~ (3f::-'--HCo-J-O -+---;-. "1-~-l---- 1-.;"3 ---1--15---: D')V--tl-·--==r;.-~1i.G-;;J~~"7---:£~·C;jTJ;;i--iliiifo-J)t/ 

l---__ ---Ic-,.----,-!3L1.1er...-.-_-+-_1..~1- 10/-41 t/flIA'I ~ tJ" j ------.-----~---1 

£,. D.01-
(, a.Of' 

r--__ -,---+_---:"1-~· _ _,___+_----=(j~.O'"----lq~_+___I_-_-------------i! 
1" 0 ·oq 

i-------+----:-L----+----=-~--+--l__--------.-- .. -----i, B 0.12- i ; 

!--___ -+--_-.--:.z~-:r;---_+--LJ-'-~::--__ -+I--t-----------.---------.-------------, 
1" 2.0\ I 
/..f I ! -A ·11 I\v --1 

r----:--__ -+ __ b __ ~+-___ 6 ,o,L I 1dw ~ I 1ilt IJj.fh sL.ltfJ, dY4a..Ml p(.,.~I-(~m_~. 
!---___ -+-_----:!lG~ ___ +_i ~,-,--q-----1--+-------.----)-----.. -------: 

~ ! o.,{-- i 

1- o.oC[ \ 

~ o·,rz..- ; 
r------+-~~--_+------~-+---+~---------------.. --------i 
f--------+------1-.---- () . l \ ! to ---1-----;;(7.----,-,-) t3-..-.--+-,+y:--c-------------------l 

Collection Forms 
14 of 84 
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BZT0104(e)002387 



. \, 

Field Collection Form 

Project Name: LWG RA.,·Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: l.rzlllor 

Page~of_8:::.....-_ 

Project no. 03-28-04-31 

Crew: ~ ,Po J MWl 
S~ (pl/tr'i ijhf-) 

,-------r-------.,------.~ ... -.---. _~_ .. _ .. ~ __ ~ _________ __l!!~ _____ __, 

i '. Width of 
Estimated 
Biomass 

Comments i SamplelD Corbicula sp. (g ww) 
!-:-L--W-2-"'p-=-)1J-:'-ft-~-Pl--t---·-I--:q--=----+------"o:::""'· G=' "'-}--''----i1i--ID{)-jr'i-'-'-/' -"-"'-,t---:jj,d--:----·-----·--------------l 

f------+--...Lk?.::.....'---+-~~---''i'___';____j___j_---,-----·~·-----··-1 
11 . . 0. fl . 

i ~ {),J ~ . , ~ __ ~ 

~~_._ ~ 0- I r- ____ : 
1-! ____ -+-_----t..!.:...,.1 ---1-- 0- '2 Z ______ ._. ____ . _______ .J 

;.- -, , 

, , 
.j 

i-I1 I r 01::. 

f-, _-,---__ -+-__ '/...J..--·'_-----l~'-.-O+--+-* __ --~---.. -.--.-.. --.---.-----.----···-···--·----1 
':i -J, A _()~ 

i----~----~----~~ .... , .. ---'--------'~~.tLJ.L-·---+--1--,-------.----------...... - .. '" ...... -.... --.---.. -----------... ----.-.---~ 
q O./~ 

1/ ()=.11:c ___ ~!___-+--------------.-------------.----.----.... -..... -.-I 
11 fJ.1/ , 

Collection Forms 
15 of 84 

ANC02388 
BZT0104(e)002388 



Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Sample 10 
Width of 

Corbicula sp. 

10 

Estimated 
Biomass 
(gww) 

[·bb 

Iv /),(9 

Page ~ of ----i£.B_ 

Project no.· 03-28-04-31 

Comments j 
l' a)I ta c?; I ~-vII-()tP--;;Ztl-d.,k-'~i f .:;;&lZ7;;~·-;;:;;},. 

~ , i 

!~; ______ ._--+ ___ -L.!J()~ _ _+__-1L/)~, (~g-_+I-+__--------------____i 
! 1 S D.~ 

)-' --_----If--__ f=-__ -+-_--"'"o_..:-;:, ~~ __ +--_+_--_--_--_----.---------~---------l 
[ ~ ()./~ I ; 

i g P.ll.. ! 

'1 '1 2" a. t/MM( H 4,:..1 11 ____________ ~______ ! 
l\..lAl ... (~1''HoL0 2--r j,35 1C>wt ,iff, tJ1r-4~(.k-.kY~A.bi2 tft.; .. ~ 1~ 

Collection Forms 
16of84 ! 

. ! I 
__ .... _.~_. __ ._~_~ __ ~. __ . _________ .;-J 

ANC02389 
BZT0104(e)002389 



Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate Project no. 03-28-04-31 

(Clam SI1e.e) Sampling 
Date: .. rt) I () ~ 

! . 
.j' 

. i 

Width of 
Corbicula sp. 

'$1 

go 
1t 

Estimated 
Biomass 

Crew:· kit-, ..,. /).:?~ 14 bY\ 

J&1 C ov~""J; 

Comments (gww) 
.---+----------.-----------~-,------.--------< 

--.-~-----. 

. . f., J, 

, 
~'--~--+-----------+---------+~~~~~~~~~~ 

, , , 
.!.---.~ ... ~ 

i 
. ;~------+---~L-----~~~----~~~~~1LI~~ 

Collection Forms 
17 of 84 

ANC02390 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: __ \~~~l~rl~o~~~ ____________ _ 

Width of 
Corbicula sp. 

,-0 

D 

Estimated 
Biomass 
(gww) 

o 

o 

Page _~_of ---","'---_ 

Project no. 03-28-04-31 

~ 

~--------+-----?~----~~~~--~~LM~U4~~~~~~~~~~~'~ 

Collection Forms 
18 of 84 

ANC02391 
BZT0104(e)002391 



, . 

./. 

Field Collection Form 

Page Lof~B~_ 

Project Name: LWG RA·Round 2 Benthic Invertebrate 

(Gam Sledge) Sampling 

Project no. 03·28·04-31 

Date: __ ~I~u~L~k~)~ ______________ _ Crew: A e, TOd. M ..... 

:r8'Lov~~1j 

Width of 
Sample 10 Corbicu/a sp. 

WZ-5f'FCctt; --;'1 
I~ 

']..1 

27 
~? 

'31 
~ 
j/J 

-------
__________ 1~__________ __ 

~)" 

'-"If) 
{S 
k 
t'Z. 

'2-)' 

U. 
~~ 
vB 
~I 
3'2.. 

'31 
3'1 
~(, 

[1--
1/; 
~z.- --
3'J 

Estimated i Biomass 
i 

(gww) 
I 

Comments 
, 

! , 
i 

2./ tf I 101111- C-D nt-' J 
M ________ ~~UR __ _;_R'.+---_:__~ 

1 

D.q! i 1b~.~ .:;- i / f-~~4-.dtJzy.1.s:r---.i I , 
(). if , ~ kU ~~ 17 ol4.s-tic. 1J?p.i £t +--c.bif- ~ ! 

!J. q~ j l1' I &t &i.e I I, If : 
/), q?; . v 

I 
•• ~m •• ..... ------.---~ . 

,L .,j I ~ , 

1(0/5' 
! /,b 6 , 

- ~-~: 

___ .. i<B9 ......... _ ..•.. , .. .. ~ ..... ~." -_ ........ _ .... __ ._-

"2 'L.-b. ! 
, 

1.'1' J ~ . 
-----~.------.;£----! 

'i//I-. Ili'trptv4 w Po '-1 t D,41 l,ow tt --7~ 
0,111 I k hYi f" ~~;.1"n-fl.., fct "'V4e,} :5 kevt-t ( fjlJllj $S 

c· 5H '" f 
\ · ; 

~/( I 
-.~~---.------------. , 

J. '?s , 

,.1 S" ! . 
It 'IS 

, 
I 

1,1f, 1 
! 

- ~ 

, ~q I 

[.1-8 I i 

i , 
I , 

~~ I 
I -------~.~~-.~~.R.---nn~~-.--..!-·~~·---··~~--1 

Z Y 
I ...:.y , , 

_----t.f_~ __ _+ 16lJ 10 ~ £~ I 
{r / f I \ 5~ 4yLVe l 

~J!i_1 I 
, " ! , 

Z-.- ~I 
I 

\ i 
I 

i 
..; 

'(I 

, 
· · ..".~_u~.~ __ ._~.~ __ ~ ___ ~ 

1.J. ~ l.u.\<\ wnJ J"}" "./~ ! 

...-..-"--.~~-~--~----~-~"-,--~~----,.~~~-.~-~~--! 

, 
, 

Collection Forms 
19 of 84 

..•...•...... _ .... ,.. . ....... ~ ...•. _ .• _____ o~~u/~· 

ANC02392 
BZT0104(e)002392 



! 

Field Collection Form 
Page ~of_~ __ 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Project nQ~,. 03-28-04-31 

Crew: A e 1J2a ' MM , I 

Estimated 
Width of Biomass 

Sample 10 Corbicula sp. (g ww) Comments , 
t eo o· hO (if1\.' U t; A.o'I.I:! 11 "-IL "~-I (;Ii" IN i4f..- ~ ~~ IA ------1 

1--1r 0,0'1 I 
f------I---~::__---\----=~~-_+__\_--------------------', 

Z-'1-- (.15" 

'11 ! I:?j 

I "' l/ 
, 

:--------I"--------t------l----------------------~; 
\ , 
, 

1---------1;-------+---- ------1---------------------------------------: 
i 

f------!------_+-----j-~-- ........... -........... -....... -.. ----.-----.. · .... --.... -.. ------~--~i 

r-----~!__----_+.------- -----'!-------.-------~--.--- .. -.. --.---.-----' 

, , 
, 

----4-----------------... ---------: r- .. -- .. -·-----+--~---+--.,-------I---------------------j 

Collection Forms 
20 of 84 

ANC02393 
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Field Collection Form 
Page _t _of L.J 

Project Name: LWG RA·Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: __ ~r~~(~i~\o~, ________________ __ 

Width of Biomass 

Project no. 03·28-04-31 

Crew: AlL I -[Dt>J M ey 

Estimated I 

i---_-=--__ -I----:-C_o_r_bi_cu_l_a_s=-p.-+_~~~) _.+---_----.-C~mm~. e~.!~ ___ .~ __ . __ .. _.~ 
o 

~--_----+_----------+_c------

o 

o 

b 

f------------+-----'---------.J----.... - ...... -.~ ............ _ .. . 

; 
; .,. 
; 

'3 1[. 1B 

. ~' . '. 

L-_--,-__ -I-~--l..£'.~ __ 1-~~~_~~~!J2.,..~~~'!L---------.. - ..... - ..... ' 

i-------+_-------t------.-----+!.'!2...!.~:::!--
-6 

ANC02394 
BZT0104(e)002394 



I . 

Field Collection Form 
<1 LI Page _u_of _.I-. _ 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Project no. 03-28-04-31 

Dare: ~~r~l~~ 
--~~~-----------------

Sample 10 
Width of 

Corbicula sp. 

o t> 

Comments 

~------~-----~~~----~--~~~+-+-----------~--------------1 

! 
-+---1------------.~----~".---....... -----.. -" ,.. .. 

t 1 ~ __________ J 
\-:~Jr~_ ...... _+__+_-- , 

~ ______ ~~~~~-~.~t~.?~(~~-------------------; 

Collection-Forms 
22 of 84 

. ~ ... -...... _ ............. . 

ANC02395 
BZT0104(e)002395 



Field Collection Form 

Page~of '-! 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Project no. 03-28·Q4..31 

Date: - \j-{ 'V! g 

~----"--------r------'-, ------------------..... . 
j ,. ~ I !-

Sample 10 

J..lJt·BlulIl q 

! ;----1 
1 

Width of 
Corbicula sp. 

-1-' 
2" 
lob 

, , 

D I 
I 
i 

l.I1. 
(> 

Estimated 
Biomass 

(gww) 
. (j.0'1 

.~'.--'-
il'Z-!i 

Comments i 
16 LJ 5'. "5 tiM.d nt/h. h lttLlA y ; ~ 'i f1t 1I -1.: . _':::+;""1 

J I 'i p/4-Sn '- _____________ . ____ ._._. ___ j 

0 

1.~1r 
'0 1-r1rW ~ !;/ft fAf.'!.d vJ!$~1 r&i14f tlMr~-rH1A-;;';G ! 

kh,..-r'$ N. d4~r ! 

, 
-L. : -7""-~__i.-~--------~.-------.------.-.----------------j 

Collection Forms 
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, 

Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Date: \1. 12-[ 0'; 
--~~~--------------

I, Estimated 

Page _i_Of 11 

Project no. 03-28-04-31 

Crew: A R I f IH.. f1 tv1 

Sample 10 
Width of Biomass 

Corbicula sp. i (9 ~~l .. _._.--+----:----____ Comments 
o ! C 10JJJ ~ ~,; I.f- IJ/~~--/jY()~' dth-~(~-~IM IT----; 

z,,, l ,{S-

o 

"1 ~.Dq 

~ ( ~, ~t-

1,1 iriS, 
t-l --,--------f---------+_ --'--.-----t--------------.------.----.--.------.-------~ 

, , , , 
t-----:------t------j--- --------t--------------------------------------. 
~ E 

, , 
f--: -----f---------~.-----_+_--------~----------.----~ 
, , 
i 
f--; -----+--------,..-J--,-~.--- -~.--t__----------------.------.c..-------. 

i--------f-------,.-~-+-----_+-----... -.-... ---......... -..... =·~~w. ···~·~··.~w,~·_~······ --- ------------

f , 

/ 

Collection Forms 
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Field Collection Form 

'Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: _:--=-\2--,--,lr,-,-I--=:.'~_' ________ _ 

! ~.. ,'i '_,. \ I •• -~ .-

.. 
1· 

',- " .. 
. :-:: .::, ~. ~ ';', ,," 

Width of 
. Corbicula sp. 

o 

..:. t . 1 ~ • 
. ". ~ ,.' 

Estimated 
Biomass 

(gww) 

. "'.1/'" ' . 

Page _I _of " 

Project no. 03-28-04-31 

Comments 

, 
f • .;. • ~'. ~'. " :: •• ' I 

r---~---t--'-'------'--+---------=----=--'--+-~---,-----------.. -' -----' 

10 
" .: . .~. 

'''f · 
.-.~ .... , ......... ------+-

"': c • 

. ~~'" 

, 

Collection Forms 
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Field Collection Form 

Page ~of~k",,--_ 

Project Name: LWG RA-Round 2 Benthic Invertebrate Project no. 03-28-04-31 

(aam~~e~)S~am~p~~~g~~~ ____ __ 
Date: -, iff 7 IJ f . 

,-------~----------~----~--~--~------------------------, 

Width of 
Sample ID Corbicula sp. 

i J..Wt ... gfFCb1A 
j 

C -j 

i , 
I 

tD 

Estimated 
Biomass 

0 

Comments 

Collection Forms 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(aam Sledge) Sampling 

Date: (tI;- lor: . 
,-~. ----_ .. _._._.:...-._. __ ._._- .-.-.-----.---.--.--.----.-.-.-..... ~--"'"' ~~==~~~~ .......... ~.--

, Estimated 
! Width of Biomass 

Corbicu/a sp. 

~ .: ~ • ." >' 

Page _3_of ~C:Ib'---

Project no. 03w28·04-31 

" " -. . 

crew: . AlL,.rS'~MIt'I 

Comments 
-----------:-'-,.-;-rrc'---c;--------' 

. " ~ i 

Collection Forms 
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Field Collection Form 

Page L of--='=:.....-_ 

Prqject Name: LWG RA·Round 2 Benthic Invertebrate Project no. 03·28-04-31 

Date: 
(aam Sledge) SamPl: 

Crew: A ~,;fS, M "" 

Estimated 
Width of Biomass 

Sample 10 Corbicu/a sp. (9 ww) Comments 
Ii-l-tJ7, .... --=-B·i-rr-,CD-ll:.-+--t.-;----=--+---....:.:O=-:.~::-,,-·--·--+-~----~-,-lo---------·-------------·-------- i 
I f---- __ ---j'-------L-1A~ __ l--_l&.L_------+ __ --'--__ ---.-;.,. _____ ._. ________ ~ _________ ---~ 
i-! ___ -+-_¥1~r;!..._~--+_ ~tt---------'f---~--------------: 
~! _____ ~--~1~O~ __ ~41~.~~I~~~_--_-_-----------: , 1, i.ct. 

11.-1. 0.'10 ' i i------+----=--.~;;-----C._f_____,_~~ID':----:'----t-+----'---------------------j 
t 1'2 O,Q,q - i 
~! ----~~,-Ll~\~--~~O~.~l.~l~--_--~-+~----~----------------_-~_-__ -__ ~ ____ -__ -__ ~ ___ ~ 
; tID :1,.1· 

f----:--__ -:-I-_____ t1+--'-__ +-----'Or;...;.~( S"".,..' _-+-+-_______________ ._~------i 
~. O.I~ 

t~ ~~~f ~ U· w -/~rAvLJrf_L~i-~~' -.--L--------------1 
l'V O. '1 ~ Jt 

Collection Forms 
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Field .. Collection Form 

Page~of~ 

Project Name: LWG RA-Round 2 Benthic Invertebrate Project no. 03-28-04-31 

(Clam Sl?,e) Sampling 

Date: lzlr 0)' 

Estimated 
Width of Biomass 

!---_---=---------,--4_C_o-:-Tb,....ic_u_18_S--=-p_. -I-_(.~g._w_w_)_~--:-~----,-,-___ c_o_m~_en!~ __ .~_.--'-'-___ .:_ .. _,~-'-...; 
(. "';"'....;Sl, "To"~ ! 

, 
',',!--"" 

. ,t, 

. : ':\ 

. , 

! 

. " . J,; ..... 
o . 

.. ;' i 
. 0: 

,.!" • -,;" 

;8.' 

10 ; f 1- wi iii, .d'1 rkh;-j" 3 ,/lY;...-t r- ! 
, ~ f"M@ ii, """fit j~~ .. ij~t-Io,.ltee'f; 

'--------if---~---+-.JL:.~:----+__Ii-------------------, 

o 

o 

Collection Forms 
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Field Collection Form 

Page~of~ 

Project Name: LWG RA.Round 2 Benthic Invertebrate Project no. 03~28-04-31 

(Clam Site) Sampling 
Dare: \2/, &~ - Crew: itt, KH-,MM 

Estimated 
Width of Biomass 

~s_a_m~p~le_ID~+-C_o_ro_i_cu_m~sp~.~ ___ (gw~w~) ___ ~ _____________ C_om ___ m _____ en __ t_s ___ , _________________ _ 
t,.\rJ1, , fH R t) 1 't; 0-:0-r 1bw ~ A 14/1 t - d'YQlUMtlfJl Mi.-I Ab_L .. ,-; 

t1 D-Of 
-;r O>cJ" .... _.-

1-- 0.0 4 , I , 

1.(" ,. Z~ 
t, (),O} 

~l/ ! ~-'4_ 
.tJ o ~_ if 

Z#J '1.;C 
I j 

__ ,--..w.,_,-

-----+-----~----------------··----------l 
, 

-----

!---------+----'----+---------l--------------------------------------~ 

, 
!--------+---------4~------~-~--~-------------------------, 

, 
, 

~-----~-------~---------~-~---------------------__ -i 

- ------, ,--.~-- '"'~.~,---------

, 

Collection Forms 
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\ 

Field Collection Form 

Project Name; LWG RA·Round 2 Benthic Invertebrate 

(Clam Sledge) SampUng 

Date; _\-,,-,,1'-\-1 """-'\""'"'t'.l~L--_______ _ 

Pagclof 1> 

Project no. 03-28-04-31 

.---------,------,---------,-.,----------_ .. - ----_ ..... _-_ .....•..•...•... 

Width of 

Estimated 
Biomass 

Sample ID Corbicula sp. (9 ww) Comments 
i-----=-----+----..:....:~+_~_____:___,..:-..--+-~-----_;-----------"-----~---~-.---.----.-< 

11.~2..f)lfQI.I' o. D~ 1f..IJl U-,.(if.!. 'fllSo~e ""oM" AtlnY-l{ l1),~,iMofo j 

1- 0.01 
P, 0.12. 

, 
~ }l/) _"1-'-----___ +--__ -,-_______ .c.-----___________ .. _. ___ ... ________ _ 

" . ',/- "0." '1 i 
'. ' • -i. ~: . .'-=1-. . .. A.Lo.![.--;-..,----t-i _~ __ . ________ . __________ . 

-1' . 11 .(Jli . i ' ·1. 

>----____ . +1-. ___ .. ~=___._ •.. _,._., __ .. __ .. ___. __ j)._P'_l":::-__ '" _' -t--!i __ ---:-____________ . ____ ._. ____ .J 
". /J .f) f- I 
{,lJ.o7 I 

f---___ +----.1-___ -J----!'=tJ~. (}~~,,_+-_---~-................ _ ........ ______ ------j 
" p. ,,;-

i . (, /) • f)f-

'!-i -----'---I------=-To-s--· -,-, ---'--t-----J·J""--D·'-"".~:..;,. ~8 ..... _~. ~::_--r-~D1P,---. :_'---::;(_.;--~':/J·_·-/~-:-__ -IIJJ-. J:'-~-'.J.u-.-._,-.-~:~.~=.~~-_-_-. __ -__ -._ ... -.... _---1 

Cf 0 . IS-
.. .q. fJ •. tJG1 ~_.-.-._,_.---______ -_---------_ .. --- ... ~----~-~-----! 
. q, "./"Z 
.. 0 . . .aLL7.~·--:-·· ~-------------------·-·----·--··----··~·-·-··--·--i 
l' n·f)t/ 

. 5'"" o· /7;.; . : 
.' .. 
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Field Collection Form ;,fJt.r.r 
Page _Z_of JL 

Project Name: LWG RA·Round 2 Benthic Invertebrate Project no. 03-28-04-31 

Date: 

Sample 10 

(Clam SIre Sampling 

Width of 
Corbicula sp. 

Estimated 
Biomass 

Crew: .4,., ~ Il, M M 

!~. ---~-··-f----=U_--I--~~--+-~~~~III4-...)LLIr.Itt:!...!~'1-.1''UYJ¥-L:..J+-----i 
i 

. , 
! 

~ ____ ~ __ ~ __ -+~~~_~~~~~~~UH~ _______ ~· 

o .le 
o .Of' 

o -0 

, 

Collection Forms 
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Field Collection Form 

, 

Project Name: LWG RA·Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Date: IZ/b los-- ... 

, , 
! Estimated , , , , 

Biomass , , 
Width of , ., 

i Sample 10 Corbicula sp. (gww) ! 

It \lit:. ~T'f'o 10 I" j ~ O·Y'~'·· , 
II I D.Z2. , 

~ I , 
10· 0.19' , 

, 
, .. 

(l Ie· , 10 , 

~ 'l" 0.16 
h .. wt"'B1'fto~t> ~'Z ,,94 , ,.,., af !. ~, 

- ~ ", 

~ 't-'f 1.1J~ , 
, 

··0.1.-1·'· : .. 
1"2-, .• 

; 

1'6 ".11 , , , 
, 

.~ Q_J5" , ; 

R 0, (1-
9 0. 1"1.-
a o.ll 

f4. ~11 __ .,_._. _ . .....:1-r~l __ , , , , 

iIYJz" 1(1=£1)'1' ~, l, ?9 , · 1) 0 , , 
, 

3'1 1'1 , 
2.. , , 

, 1D /."" , 
! 

! ~"f t.I&J , , Lf' , 
~1.~ 

, , 

! ~2- o.~q 
!,I\A IJ7J l>~ ___ 
! r~\.JZ'1?1'ftlJ ~ ... ,,' .. 

"tHo 
I ;1.- .J.._~!1' • · P·fl 
, 

~I , · , , 
i 

Page _1_0£'" 

Project no. 03·28·04-31 

Crew: ~ Kif- ,.......,. 
IJ 

-_ ........ ~=~~ .. ~~--. 
, 

Comments , 
--------~~------.-------~-.., 

-row 14 
. . . 

~ , 
-.-----; 

i , 
i 
j. 

1AuI t~ tl4M "lu."",,,s vJllI1Ikt J1,loli~ o;l.lll i 
! 

~~bot4t~ L:l:lIl.tt~L.La.t, • 4 skV"i~D 
• J \ 

1 

I 
~ 

, 
.. i 

---_ .. -----_. __ ._------. 

! _. 

.. 
5-1&1 LiD, t lAM "hltI\A'M,~dtJ,u,~f~.1L~ 
~1"")lM-h. ~ Lt" QL../~J 'I 1kn'~ i 
., raJ-.1l <Ala:"..1 '" luJ,y-:-r Cs AtAlI \ - ; 
4:. L.d 2.. iAlI'J IJdu dJ JuUaJMU) Alii c.lll. /1Ml ! 
-row'llfIII 'wiJoJ" dtl, .... x. rh~ 

I' : 

11iI'W It{, /IIDU". JLfgrl-> ~r...~ U.{l:t!4MU1-k,fo.A 
I; -l+~: 'I ~ lu-r 1"Hp._ .. -~._~e-... ----."~-..... - .... --... - .. i 

, , , 

-r ~ H 1Aln-6~ .. ,kW"~, 1~t114~-;~JL····nn .... ·····1 
I 

-.'-... ~---~-~-.~-.~.~--"-.--------< 

10"" 11, ,,-/ f: ,eUu?, 4J..ky,,~, Juf /i-r-..fet; 1 
! 

r?llt,H~ .::; hi i I .h.-&tAt11 ~ ok. 
I I I 

Collection Forms 
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Field Collection Form 
PageLof fa 

Project Name: LWG RA·Round 2 Benthic Invertebrate 

(Gam Sledge) Sampling 

Project no. 03w28·04-31 

Date: I'll If [,,(:, 

Width of 
Sample 10 Corbicula sp. 

llwZ·Gll~l -0 
~ 
! 

! LIA'2..-'&T~~o ~ '; 1Pt 
; 

21.-\ ! 
i l( I , , , , 

I ~~ ~ ~ f? T yC-~'L~ li 
'lb 

0 
'-' 

2~ 
'Z-~ 

[1. ..i..&. ' 1).1"....:. ,'L>. 'l,-? 
tB 
18 
Z'1 

, 10', , 
I" 

, , , 
, IZ' ! , 
1 <.? 
! 11-, 

H . 
, 
~ ~ 
.~ 

f 

i \. vn'''T f t. o'l.~ '?, 
; 

t~ , , 
, 

1.-'1 I 
i \\ , , 

Estimated 
Biomass 

(gww) 

-0 

I ~S-
'.OCe> 

,,·L{l 

t" , '.'.' 

t.z.~ 
(> 

j ~~-" 
OAB 
D.~' 

D.ID 0 
b,~b 

I. ~6 
D, \' 
D, ,~ 

D 19-

n.o1 
6.;-1 
D /l/L 

o ,\1-

O. \" 
l.!...lI __ ~_ 
\. D~ 

O,t,b 

, 
, 
, 

, 
Comments , 

---'-------i;~r[--f----------; 
1liu [1 lNookt dthris, ()/4,)fj, L, j I-e',," : 
t M,,"stl "I Ll KtJII v.I i et ~~----'-~ri-~j 

I 1aVi ILl ., i 1-1-. itJ&.vk 'dlbri (It Li : 
j'llIH:fj" C1.i~~flQ~id 

. 
! 'low t~ ~i ttl !NODe!, dlh,-s, leaP lir}ev 
I 
i 

11"ovJ 11 h' I +- ~ iliA" dtJ,,.aS $he I' .tvADI ' .... 1 ",u.: 
I • • 

I~", l~ ~ claW\$,. WODAu Jtlf,,:s l s~.If fm,~ 
i ft-Af 1;~Htr 

ifP{I.I " ~,ltljlP-~~_qtayt.1 , 1"el~_, __ 
, 

i 
, , . , 

I 'fOil I U- , , 
• --------: 

I 
I 

I , 
l 
I 
! 

! , 
i 
I 

I 

! , 
, 

~--------'--_---~~n~"...-~--l 

i 

" 
, 
i . , 
j 

---------------.-------~ 

11.>11'1 \t\ .:;;i .\-yoIJ ~~AA '91tM1l ')MV\t'~Pl, 
!.~~ ., \ ': lu l~ er ' _____ ~~ _______ ~_! 

, 
, 

Collection Forms 
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BZT0104(e)002407 



Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Gam Sledge) Sampling 

Date: . t ~ 1 ". io)' 

, 
; Estimated , , , 

Biomass , , 
Width of ~ , , 

Sample 10 Corbicula Sp. (gww) , , , 

f wl- (3, TI?! 1)26 11- b ;C;) 

'28 I· I.f~ z.1 o .'1~ 
~ .L-, [.1, s 
0 0 

"f~ I I~ 
'2.1 l,?S-
V~ ti·tltg 

- IS" D-LlJ 
t"? b.C,'b 
l'b O. "'0 
fo D, Ie 
1(.. 1.1..t.;; 
'2.1" 1#15 --tr- ". ~3 
\t o. '2'1. 

II) () It e J1Jt 
q ~.ll? 
g. 0< I?. 

"lL DJ1 
U b.'t4 

~ 

?-' I. (,{, 

18 i-_{l!..!#O_ 

is I'\.y' 
JA ~(P~J 

L-VJ z,... g fftD'l. 1.. .1;1, 2.p\ 
'~tI l.('(' 

Page ~of--=-~_ 

Project no. 03-28-04-31 

.-_. __ . ......... ~~.~ , 

Comments , 
-.----~L------n~·--.---'~~~~·--... -·-··-·'-----i 

/bw 14 ., 

'Tbw l~. W/JDtlu J.tb~J·S"- ,Q~I.1.1-~~ __ ~ 
ol{u.Ht ""r~ers~-hc.' ! 
I I ' 

, , 

l~b1o'f';' VL-iu..+rJ k,.!t.- -st~e 
~ Y'I.O S'a ~o \.e.. rAlif'lJ-t.bt 

fl('fP~ 

~1~Ai 11- c.'_.d".01 ~~ W-DD~ dtl-..-i' 
~ &-1.+ ckA(.)S 

. , • . 
I 1 

; , 
; , 
1 

--~-----~------~-~~~~~--4 

1"'b ~ l~ wu~ 4eJn,ts, S:j~Jf ! 
!......:...'J-cW.os. ()~-h~ rlAlt' ~ .... 1I i 

.!l1""".w 1'1 . tt~.h_'~~~ 
int:d",,+- c~o~ JLA.f- !:+tva {h~ll~ ! 

\ .. \, i 

--.-.~ .'~"'" ..... 

1b~ z..o J. nl ,bvj;c., ,~. 4 v;y.l't../ 
; 

I~ "':;..t< i 
1>r.4.lvJ--',..wQ~ .:;~~t _~". .A :l. I 

, ! 
; 

\ I ~ , 
__ ._._ •••• _~ ••• Mn"~"~' ---i 

, 
r ... ---..-. _______ ~ __ •• _~."""'O'_'_~~ __ ·_·· __ ~ ______ ~·_·_~·_.'_r~~~_~_; 

l 
... _--_. __ . __ . __ . ...... ' .. _ ...... _ ... _ ... _-_. __ ._---{ 

I 
i 

.1"';..... L1 ... t;~ -;~D,ui.:t~-Lb V\'~-~~IT~~----! 
f\r~ Vv\'.M.-l1 ; 

I 

Collection Forms 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Width of 

Estimated 
Biomass 

Page L of --I;h~-

Project no. 03-28-04-31 

Sample 10 Corbicu/a sp. (9 ww) Comments , 
if-L-\4I.j-"-'11l"'::""r:--R.-l-t.-+---~-o----'---I----'t.r., ~ 1bW l 'Ld~' ~tlu ~t,~;f-a r~"If~/~f:~;- {; ;"-~--l 
r-: ____ -j-__ . -.::!b~ __ --1_--.::..(J 1" /IV' t ~ t I --.------.-.. --.... -J 
l-------I-----,:."?,.l{ --+-----7-\ ~.tr,~. __ ._. 1.~J t4 

~~ l·e~ !-------\---:L::---+-~~--+---------------.-, 
;1- L%4' 

, !-------!---------+-----------+-----------.--------.--.. ~ ..... ---.---, 

i 
; 
; , .'-------!------.,.-----t---- --f----~-----.-------------. 

r---"-------1r---------t--.-- -·---1-------·--.. -----------------~---'i 

i------t-------+--,----j------.----.-.-~--.-----.. --.-.. -.----.i 

; 

i------{-------+--.- ----.-f----.----.--.------------.---.-; 

, 
; , 

f------f---------j---------------i-------------.. ------·----·------~ 

Collection Forms 
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Field Collection Form 

j 

Project Name: LWG RA~Round 2 Benthic Invertebrate 

(Oarn Sledge) Sampling 

Date: at- I =l-/~s-

Sample 10 

o 

. ".~ 

Estimated 1 

Biomass I' 
l 
~ 

o 

r~~"""""""'--:"";"'-"""----" 

:,-... 

Page _I _of 1-

Project no. 03~28-04-31 

Crew: A-l2.., ~O', l1A ~ 

Comments 

Collection Forms 
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Field Collection Form 
Page _l_of_1>--_ 

Project Name: LWG RA-Round 2 Benthic Invertebrate Project no. 03-28-04-31 

(Oam S'ile) Sampling 
Date: \ '1- \ 1- 0 5 

Estimated 
Width of Biomass 

Comments 
---.--.-.--------.-------c 

Sample ID Corbicula sp. (g ww) 
r-~~--~--------~~'-------~~~~ 
LiNt- B1'fCo1..1 2.. Zb 

. i , , 

, 

/1 

I 0 
r-------~----~----~--

o o 

Collection Forms 
38 of 84 

ANC02411 
BZT0104(e)002411 



Field Collection Form 
Page _5_of 1-. 

Project Name: LWG RA-Round 2 Benthic Invertebrate 
(Oam Sledge) Sampling 

Project no, 03-28-04-31 

, 
Estimated i 

Width of Biomass I i Sample 10 Corbicula sp. (g ww) i 
1'-l,.,-,\rJ-2.-"'--=-S Tj-ye-o-'Il--I---Z-z. ---=---+--0=,-6'"---=-''' --+-f"b-""~" '--L/~---'--'------~':-:-::~:'-~-'---"-! 

Comments 

--~----'---, 
'" (p "o.'or'" 
1" b·,b1 

;', 

! 

, ., I I 

IS O·~l)" >--___ -+_--L-"'-__ +-----"'---"':"'-----+ __ ---;-___ ----,,-,. __________ _ 

D .18 . ' ID 
B o· 12 
b 
1"-
1-' 
t. , 0, D-4---:'-.' -1------,------

, 
" " -~ II ," 0 '1.. __ --f----'~ _____ ~_c:_- ! r-------+--"'-----+----9-'t/ ,-,<-L. -.----... ----------------; 

f\ I Of' -: r. 
~ 
13 
I b 

'+'3 
Z:z. 
11-

':,o 
1" 
It 
q 
13 

:~ ; .'. .' 1;" , 

fJ. ~I 10 ~_b.s"...,t ~; It. f/t/6dd. dL/oy,'s, z. sh ... (~.1 
D·41- f)fAM.1+ ~~( : 

Collection Forms 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Project no. 03-28-04-31 

Crew: A- f2-;. ® I k JII\ 

~'~~~.M~.~'··· ......• _. . ..• 

Estimated 

Width of Biomass 
Sample 10 Corbicula sp. (gww) 

l.-W2 ... 6r~13 '31 L·n 
1& 0./00 

2.11 l·$( 
B 1Hz.. 
q O.lf 

1-(, I'Ll 
Z1- I, ~5" 
If I> • '11 
It o.~1-
q D.IS' ~ 

1- o ~ rl'q 
~~ /. [, 

t~ .. -~~ o. fDt 
J8 o· ~() 

ftJZ.-W,1 D·~3 
I {) D .l0 
10 o , (13 

6 D .1'1, 
S " , t2 
1- D-'O~ 
b o·~ 
('I b.lo1-
.~ ~_.J€ .... ______ 
q fl tS' 
e '6. It. 

_ ~~~N= ~~~ 
10 b ,D'1-
~I o .p, I 

Comments 
.-~~--~~---------~~~"---<'-~~~. 

1ivJ B 
I 1iw '1, SM f 4j I! .~J.\f,fJ11 wooa 0tk~ljr-

. 
.............. '-'_. 

: tlUI)5 1 str rifCtt-. 
: 

: 

l-row' 1O.~AMd_l,~ IJ}. vJ6bti ddoJ'/~ '4IJ L'~ 
i4l'Avei, l '3~ti#14p, $heJI &t,.1-MLM."" , 

11'0 vi lJ ht.a ~~ f.;; Ii /-JIJI)I'J "'-by if. $ tv JL 
, 

~~ t5~wj~ J't-It£ fill-ev j 

f' I 
, 
'. , 

----------------------------------------.! 
~ 

-r~ 11-. ("AArl ,; IJ- w.DoddJk0.5t1~~ 
'Z ~ £t,v( ~ i 
I ~r, '\ lds . _~;J)h i '~f' . \\oQ\t. 1....It. __ _ ______________ ----' 

--

! 
5 

.~~~~.~~~~.~ ~.-.. --.-.- , 

1~ '3 .,tMYl i (; It-, r}.)\f)rl ~_~~:~~~-~H------I 
Jbt~-31 ltJ-11-~~l-~p.s---m------ j 

~-·---------·--------i 

11fW I~ ~AAlA,l fi If WDb,l ,1",.; £. , [eAfli~ 

Collection Forms 
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.;" 

Field Collection Form 
Page~of_t_ 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(aam Sledge) Sampling 

Width of 

,Estimated 
Biomass 

Project no. 03-28-04-31 

Crew: 'M tfP,' 1M ~ 

Sample 10 Corbicu/a sp. , ,(g ww) Comments 
;------.f---,--~-~__+--'-~_c___.-'--~_=--------~-------, :-:-'--C~-~'--"'" 

J..-Wl~V ft-tDI) : -. ';21, '.:; IJ .el' : liM I L/ 101A-f--i.J ' i 

" :. :~C· '; 2;'].~· 
''1' . , 2.,1/ 

. 'it?' ,:'" '0-·1/1 ' , 
f----:---,,--',_ ---+-~---J<--"'-----+---=------:--,.-+--------7--------------------' 

"') Z;. ': , - "'()·i1' 
i---:--:-:--_---,-------_+:---:-c-----','---"t_---,-------________ ~.~1:. __ ' __ +_-,----_____ -,--, ~,------------------' 
.' ,", '; I .- . ~ . J J ~ > ~ O,rz:z. 

" ':,q /). 11", 

:', .0,' ,'- 0. 11 2-' _ 
i,' f-----'----:---__ +-----J.D~,--_+-~.l:.:=-.-_+--_;__---~--------________: 

'. ,,', ':a' " o./t-' , 
" ,""L . 0.'0'1:. ' j--____ +--_.!.,,-r __ -----+_~~'7L__+_--":___:_---------- .. -...... -- .. ~-----------' , 

]---__ ----,--_f---'--,~--':::r-___ __+-~o,--'--. 0'J'-____ --+----____________ . _____ ' ___ ~ _____ .. _________ _:_-'-----_, 

'-'1 '0.0'1 . 

b ·l o~ f-------I------"''-----\-.....JL.ocY.....!..---.- -------------::--'-----------'---------------:-] 

" l'I.tJr 
i------'---___ t--_..::...b ___ -+--_{2-".P.r. ____ +-_~---_---------_--------,---------------...; 

h - O.of 
. .". 
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Field Collection Form 
Page _~_of 1-

Project Name: LWG RA"Round 2 Benthic mvcrtebrate 

(Oam Sledge) Sampling 

Project no. 03-28-04-31 

Crew: ~~. MI'1 

Estimated 
Width of Biomass 

Comments Corbicula sp. (9 ww) 
i------=----I------------'-----+--------.---+--=-'---,--:--_ 

b 

b ·12. 

i-------t---------1------.--+=-=-q.-4' 

\'1 
~ 

( , 
-- --.--~------------------< 

Collection Forms 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: I 'Zl =t /0, . 

Estimated 
Width of Biomass 

Page-L-of 1-

Project no. 03-28-04-31 

, i Sample 10 Corbicula sp. (g ww) 
~--~----~------~-+--.~~--+---------
lltJZ'Am,lJi<"I'2. .; 'l):. 'l1-

Comments 

"ft,iAID, tD tJ-r' D 
~'----~~~~-----:"-':-~'::;;~":-l 

34 2. 1'1 

Tb I ••• { " , ~ i fi (.t-J-~Db P. 1ft b Y!~'-I"'S''''' l L-J 
.ft...4,,~-k av~we'-~14ss j 

1'3 f).1/., tnJ I i {~J f if ~ 1£,il:.); f~ wOl>a 

i-------+----'-~-f}----!---I-.-ir[··"··m·-1D~~;;;i~~~t~~! ~fieJ 4Y~U : 

1{ J .?B 
-; 1-/ .. " .' z· ','1 

, 
~--------r----------4---------+--------------------'-------1 

" 

~----~--~----~---+--~--~-+--=---------~--------------4 

I 
.' .. ! 

, --+-------.--.-.-.... ---~.-.--.--.... ---... ---< 

, .-, ;,~'. . ! ..' ! c------------t------------+-, ---.. ------- -----------.--------........ ---.--------, 
i 

••• 1- ~ c· 
. , 

. ~ :" .~, . ~ ! ~, l 
~--"---~+__----------.i----.-._:_---:---~~---~---------.-~------.-.... - ... -.... ----; 

I . 
. I·' 
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Field Collection Form 
Page_l _of Z 

Project Name: LWG RA·Round 2 Benthic Invertebrate ' 

(Clam Sledge) Sampling 

Project no. 03·28·04-31 

Width of 
Sample 10 Corbicula sp. 

L.""~ ~Sr'Ft ~ 12- si 
~. ! 

~~ i 
?I I 
z( i 

/1 I 

II -g 
.-:}' 

" '3'f ,/ 
zs 
J1 

.-.~~~~~ 

1"Z..-

'l{ tr 

'" '70 
t~ 

l~ 

II 
34 
IS--

LI,.)2t 8r«o \1 ;; 
~ -.-.-........ ~=.~~. 

~'2.-

Crew: &l.., CD JMM 

~--~ .. ,~~~~.~~~ .~ .. _._ .. _. __ ._-------------_._-_ .... _-_. __ . __ .. _ .. _._._._ ...... " ....... _ ............ - ................ ~~~ .. ~~~.~. ~.~~~.~"~ ..... ~ . 
Estimated 
Biomass 

(gww) 
'J,.CI t 
z.l-/f) 
t.p/ 

/·19 
fl.~" 
0:11 
o.n 
".it 
o .()q 
D.01 

JJEt 
(.1i 
j.4t; 
o·~1 
o .'l:r 
2.,Q 
I • ( 5" 
!/!PIP 
J/~ 
{).QS 
o .~'3 
D .~t. 
2.J L-I 

b ·1.l1 -_ .... _. ... ~ ".~~. 

1).0;--
~ .ct 
D,~tIj 

~ 

Comments 
, 

1;", 1.~.J f <;;-1""6 d1~--~-;;;j-~-Pt; ,u-.Af i.Hi". ! 
----------------------1 

! 
, 
t 

i , , 

; 

~t?).J z.. StH,{i fI' I f; /41As.,.II1-J.,@2~_f_i-1.L~i..lL--
t lAAr i-1AII, l'1lAf~'~ 'il f " 1I't..f-f&UII 

• I 

---~ ............. -'-++~..,.......~-~-~~--.......,.~; 

1"0,..,1 1a""d<lJ(" f; I f ~~sH"t w~ ~ps !dr.f I,' fit,... , 
l~lcA' ~ r JAAOS sldH :C. 11 , I 

, 

! 

l10w l{ c;W' ii I} sll,4I.A--~Wta..--~~~~--;~-J-~ 

e.~_fs~u-Ji!t~-5.~J,-t'i~/,F-I4~HC.J-- .............. -" . 

'(~wl 

nl.uht 
l1'OvJt 

sttVld 1 ., Lll,_~boJ ,tW p~ I sl::ill_~ 

t !~.{JhM hll1Dd tJM(l{,~fl /ht1 ~1r; 
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( 
". 

Field Collection Form 

Project Name: LWG RAwRound 2 Benthic Invertebrate 

. (Clam Sledge) Sampling 

Date: Il.l ~/of' 

Estimated 
Width of Biomass 

Page~of ~ 

Project no. 03w28-04-31 

Comments Corbicula sp. 
i-------:----l--~-.",----____.:,..,______t__--.::::...,_~-+__------.---~--~---:-. ----c 

>4<i .'~:...J!!..L~~t--' '-' '-' U!S"~-'--.'-.. +-..v.:..::.!.!..-,------+-lI~-"--~~~-------~ 
! , 

'. ' 
,',-. l . 

;0'" 

o 

o "·0 

o 

o 

Collection Forms 
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Field Collection Form 
Page~of g 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(aam Sledge) Sampling 

Project no. 03-28-04-31 

Date: _~11----'.f"",-B...:...::fo:....:.' ________ ~ Crew: A~ tV M M 
I I 

Sample 10 

~VJ2'lk'Hol \ 

Width of 
Corbicula sp. 

q 

o 

o 

'0 

~2. 

6 

i 
I 
I 
I 
I 

Estimated 
Biomass , 

Comments ! (gww) 
--'-.-f-------lib vl l ~ ) awl ~.(. ~~'.I-+~t.J~-';;'d &Ii; y "{~--$f,;ft-t=---l, o 'l~ 

IS" (i ItA J) _____ ~. __ • 

i "'-CtAl III (,fA ~ 1 ,; 1.}- \AJII ot'f debv i-s s~l \ . 

o 

: I 

p 

/.&'1 
5ltU H. ~et.f li HtL ___ .1 . __ ._ ~ _ .... __ ._~ 

0 -rowi. Mau,p~1 1Z"",- :'" "",~H. i 
0 0 ~ ___ ---if---_~ __ _+_--=--_ _+_1I)il!11)~"w--=.1+~tt.!J £~''--.l.t---y'L.,/!.=.t.~d.::.:..j::::. J. ~.ut i'oo S4-flL i 

j------t----'--------:--t----. f-A:h-~~,---.-.---·--c------ ! 
t) 

n 
'I' 
41 

0 

0 

;.U 
',(I 

~W' 11. ,.;O~_4S_jj.:t.-v!~Ji1.by i~Ji&y---~ 
10~ 5. elllu}- I L.t ~ i 

I J 

-;6 2-,,1 
1.1iJ 

r-----~~-~----_+~~~---+_------------- -~ 

'31 
~o 

, f----------i---~---_+--~L---_+_--------~----------, 
U,~ 

, , l 
, -. , 

30 /.,(, 
Z,It /, ~!" 

i 

! 
!-------f----fL!:!.---+-~-=-----__\------~~c----------------------i 

, 
; 
! l/'t /' ~s---• , r---------~--~-----+~~---~------------------------~-----

~1- 1_'!Jo> 
, , 
, , , Z:';f ,,3' , 

l 
r---------I!---=------+----'c::......L~----_+_---~------------.. -------.. -----

~~ 
.--.--.~-- ... -.-... ,.~ 

'2.1" 
, , , 

fA)' 
N'~ W"~' ~~~~.nn~.~~ __ .-~--+------------.. --.... -.--.-- .......................................... . 

/-1" 

Collection Forms 
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Field Collection FBrm 
Page -L-of . <if 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: 11/e )/)' 

Estimated 
Width of Biomass 

Project no. 03-28-04-31 

Crew: I/IZ...., ep, I"1M • 

Sample ID Corbicula sp. (9 ww) Comments i 
r-----'------+---~-=---,-'-t---'_"_,_~--+_-""-----7""------------.---.------------< 

iJ..II'J'2~ SrFi-o/D 2'1 ,. ir n~s-' e- "..f'lf l 

31 /.;g ", 

! ~ /, zr i ,---------: 
i 2-=1- /. 'f" I ' 

8 n, I~ I ' 
,z.. i.IJ'I I 1/,f,AJ gsA+..II ,j 1-1- lar&'L w~trrJ~:sJ /~Jli 
1, , "·Sf 1/;+-kr.s~t1 ~IU.:....-# i 

? B Z. (, 1- I 1(, w 'I, s«J1Il.. sj 11; q"{A,~ yu-ks, I A"~ t. ! 

i--------+---~L..;'2.=-----+--~5~- i ,-- ----.-----------------] 

;1 1·"L8 i ~ ___ ~_~~ __ ~ __ 7~_~ _____________ ~ ____ ~ 

Collection Forms 
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Field Collection Form 

Project Name: LWG RA.-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: . I Z/'V lo~ 

Estimated 

Width of Biomass 
Sample 10 Corbicula sp. (gww) 

.. 

j~wz~Brr=~Jo 1-6 I.tS' 
· Ztt ( .S5' , , 
· 

U. · l • ,(S · , , , 
JO 1(&1., · , , 

:l2 I·S~ 
u. r I ,'is' 
3{ 

j l,1'9 , 
I 

~8 
.. I L"f$ 

3'3 I - "2..,01 
U I. 2ft 
Zs. ~'-f5' 
l'I ISS 
z?- I,~) 
j.,S ) ("ft; 

~~ i,l; 
w O.?t/ 
t.fo ~/c" 

Lfl 3·[1 
liLf ~.s"B 
1,c, I·!~ 
z.q /. S-~ 
~z.. L./lL. 
V1 1- r-S-
3" If " zg /. L/~ 
U J,~~ 
10 J, (pI, 

'2-J1 ). 0 '* 

1(;~ 

1iz-; !o 

Project no. 03-28-04-31 

Crew: A=~ GD,. M 1"'1 

-
! 
~ 

~ 

Comments , 

~tf..t-Jd 
-- i 

. , 
_n __ ' , , , 

, 
, , 
i , 
; 
; 

~ 

.. 

. __ ~ __________ , __ . ________ ,. __ . ___ ~u: 

-----~-~-------

i 
.~~--+-r-r~n~ __ • 

._---

.-------~ 

Collection Forms 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Date: . Lzlalo S-. 
Estimated 

Width of Biomass 

Page -,---of <is 

Project no. 03-28-04-31 

Crew: A-Il-, £D I MM 

Comments Sample ID Corbicula sp. (9 ww) 
i-;-----:-----=----1-----::------=---+-....::.::...-~__!_--,,---- -~~-------~ ... ---. --~------, 

L-w 2. -BTF2 b~f J$ 0- '18 
t?-- J. 'j ) 

r------------t------:-,,,----+---",, . '-17 -~---------l 

L.}) 3. fI 

I 
I , 

10 /.66 

i------1-----!'Zb~--__+_---!.I-~-_I.f_~_-+ ________ ._ ............... __ .-,-.. ~' __ -'--___ ---! 

'3 ( J. 'H ..... 

,"' .. '.- _.- ~~Z-1 ~~;~_. _ .. -+---'-:--:-----~-.~----"-::_----~~--t-"-- ! 
2-B . /,~Lf5" -------1 
~ /.J{r' 

~s /./S-
; "'~ 

.... ..-,Q ',"'I,Ur- i 
!----_---t~-----!'-""'~ __ -+---Lt~ ,7-=-~ ____ +_--__ ---------... -.-.--.------------.---; 

5":1- Z. f3' .. 
30 t, '", f--------l----«..:"----'-+-~. --=.--------- ----------------------------------; 

;, ~4 - ''2; I 'f ' , 
i-------+---"" '?L:_'_ ' __ -+-H , ~-------1!------ -----.----------------------------~ 
~----~-~~~--~J~I~~~----~-~~-----------------~ 

~t- 1.8Q 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Project no. 03-28-04-31 

Date: 121 B loG 

Estimated 
Biomass 

Crew: A e, eD, "'" M 

Comments (gww) 
:--------=----+-----=----+-----"----'---+-------------.---------.----.-------, 

2 .01 ft,w 12 tt LWl.tlJ i 

f------!-~::.L-----+--..L:.I.J r_~,:......--..__I!-----:~------_-------.--~-.. _ .. ---------~ 
~" ! 
Z.ol 

I 

'2-.53 

~-----~--~~-----+-.~I~,~~~---_r------------------~-
l,~~ 

, , 

10 w b s I ~~ t...} 1 k..e ~. f'A.....J f f ;7l;--~~"")-l 
fk.hri. 5"h.ttt ..(;.AJ.r- .a... Il41li +!-~'r i LOb 

O. '?( 

I . "itt 

, , 

Collection Forms 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: 1z..18/" r-

t Estimated ~ 

! Width of Biomass 

Sample 10 Corbicula sp. (gww) , 
Itw z~A rr.:'tiHZ:. ' . ' Fl O·r, r 
, 

.' ." ff ().&1 , , 
, . ;1- " .5f 
, , 
, , 

lI. ~o.'4?-f 
, ',' 

/If '0.3' , , , 
, 

0 
,. 

0 , , 
, ~~ . 2;0/ , 
i , 
l '11 /. ?~ , 

8 ; o· ( t.. , , , 
'34 , 1. f'l , , 

, , 
~ 

!t.W2 ~'BrFco6q [) 0 
i 
, 

~ 12 , , 

I (, O'/)L __ , 
"}-

, 
D.O'i ~ , 

. ''!i~ ].,st.' 
, , , 
I 

~~ ! ... ., 

1.. 0 I ,. , 
,·n.1"I·· , 

1;0 ~ 
j 

,~ 0'" J 1 , ," , . !J f> . 41 , 
~ : 
~ 
~ 
~ 

-

~--. 

.. 

Page _8_of fl 

.,.-",,,, 

Project no. 03~28·04-31 

8 

, . " 

Crew: If Ii-( 60. 1'tJl.1 
~13 l" ... t. r"S ; J£cH. 

Comments 

CPn+'td 
.. 

, , 

-:----~~~'.-.----~ 

, 
, 
, 

......... " ............. : .... 

1b&.AJ"i roll ; IJ!c. rd bit. ....... ~£.lied 
'M ~./ 
r" • .J. 1/1 S' .a.-."'- "-rill- I~'lia~~ ~6r,", ~(/l1jlJii 
-j~' tr shriJK.IJ 
"'1"nw/f' "5~(' It.t''!..oel'1 dt1u,rj 
jt.ttlfr.~~/"h.~ r- ",IAYi ~ 

W//&r,! 
, 

____ .~ ___ n~~_......j 

I 1UJ I N 0. J' Ll~" s;'ttn.Jl I~ I.Vif [;f4-eY. , 
{i , , 

, w t.>o~ dehY" i' $ 

i ~"2 Scm,.} ~I'lf WI><I~ -Lh .... :~ swllr...;,1WH1i 
I fp", 3, @1&l, ~i!l, dtl.~~bQ,L::klw:i5~._Lb'!U~ 
I 

5kl-1I' fu'i~-k . I 
, 1':' IN &.{ ~~ti U "., D,.d C ~l3r_ -S D/He. {4. kill ri If, ! , 

1 fht.U '~~* ,'>tl-ts+h dt1;,yr, 
, 
~ 

~ 

i 

t";,~'~ 

, 
, 

, 
! 
; , 

~_~ __ •.. __ . _______ ~r~.......,: 

i 

, 
~·-~-~........-~-----------l 

{ 

------~-~-~.-,.....--------~~-----~ ....... ~! 

~ 
i , 
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Field Collection Form 
Page _t_of (p 

Prqject Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Estimated 
Biomass 

Project no. 03-28-04-31 

Sample 10 
Width of 

Corbicu/a sp. (9 ww)Comments 
-r--------------

D.{pD 

o 0 

+--_._-,. .. _ ........ "' .. -......... " ... -.. _._. __ .-._--_._ ... _-_ .. _ .. _ .. -._._. __ .. _ .. _--_ ... _-----_._--------< 

f-------t----~s--_+_-~~~--+----.---
:--_____ +-____ t?,,_~_r-_O~. O=---:r~_I----,;,_______:_-__ ---_--

O~~ 
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Project Name: 

Date: 

Field Collection Form 

LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

, , 
i , , , , 

Page~of (; 

Project no. 03w28w04-31 

Crew: It (l ( e 0, MIlA 
A 'S, ~ a. (Dver;;,hl) 

Sample 10 I Comments 
fo-----=-~---+-----~-+-~=-~:"""-'---+I -----.---,~---. ------.--·--"'rc-;-'---

t£o'1.·f? f~q i 10"", [&./ Co14t1ef 

l1(,w I) $~ -{ oS i 1+ W",o~ &:tc t., .-i') ._J 
ilb.r Li+.re. ..... < 1..." Ll f1.-.4-4&-k Lh.; ..-.. ~~si 

, I i 
fo-------t-----'-----+---.=:....-~- ---+-----------------~----.. ---.. -~-: , 

j 

I 
i '. 
j 

i 
! 
I 

i 
I 
I 

I 

I 
i 
i 

I 
------+--------·---'--------·---------.. --"i 

! ._+--------_._._---_ .. _--_._---',._-"----_ .. _--; 
, 

1;1in;r I~ ·~ ____ ~ ___ "" _______ ... _,, ______ .. _ .. ____ i 
1"'llotl /. ..~'" .. .Js;: if /> t". J A • .1- kY"tT1:IL 
#l.r;" 4..t1A ~~YM# ..... .k. P ku.f1 a. : 

Collection Forms 
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Field Collection Form 

~ , 

! 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

~---l Estimated 

Width of I Biomass 
i Sample 10 Corblcula sp. j (gww) 

l,.WZ. .. Srr-CbO't -a ! 0- (Z 

l~ I C).a.r I 
'1 o. l~ 
1& D 'f'Z 

1- D.Ott 

t.1.4 Z .. (5 T fCcot 18 0 .~o 

~ 1..9( 
~2 t· 0't 
~'t t-.J4 
;2 -l-,--~" 
1A l.5$'Q) 
1--~ li..~& 

~" D·111 
2'3 l' t 1 
ILJ. ~, .;4' 
[4 ~·16 
!.I; "fti 
4:0 1.- .'1 b 
1'3 2.01 
3t. l,_&i .................. 
";Li 7,-. t_t..f 
'll I.M 
~\ \.-a 

.. "-~-.-

10 1. {,,, 

;1.- t. 9'1 
'2.5 l· us r------~ '2.~ \ . t;t5' , 

Page _"3_of ---",-(p_ 

Project no. 03-28-04-31 

Crew: tI~1 ~P,M~ 
n-S, -r!.IEt3(o~i,ltf.} 

I 
! 
i 
I Comments _. ___ ~ _____ .~_R ______ . ____ · __ R ____ 

I To/.A t1 ~iII+'.4 
----------~--.. --------~ 

; 

-(0\101 \, 7~ <;; ft, 'AI.., . • .1,.. t....> "4f1 ~f .. L--.. 
t41N U ~r,.",. ~ h ri-LMi~·C. l,t.J li~ , 

! 
____ ~~R~n __ nnnn __ n __ '. __ ._""; 

i 

-- --~--~ 

IfL'>VJ 1 :$tvtel..,i ll-: Ct.buwJ'~ilt ... ....J .. I, t,v'-S" fJ...4l/ 
, , , 

~HtI'M-k.l ~Ld::!:u. 1 ,tic; i - _eB. "----t-~ ~-----------------.~ 

--

~ .. -.--... -.-.--------------.----.- .. --.-.... -.-.. -.. ......... _. ....................................... ~ ,~~ ......... _ ........... _._ •• < , 
, 

---------.~-.-.---------.. --; 

i 

! 
~-.,-.......-~-~~ 

, , 
_____ c 

, ._--
, 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Gam Sledge) Sampling 

Dati: 

'1 . Width of E~~~:~: 

Page~of (p 

Project no. 03-28-0~31 

Crew: - }\1L, e D !.U i'A 

M I .l" v." d8 LOt/4¥StJuf) 

! Sample ID Corbicuia sp. (g ww) Comments ~ 
i------=----+--------=--+-....:..=...~~__+_----.--,~-~~--~'~. -:-~------------; 

L-""Z-arr~ 2.5 t~lS-: 

-row" 'i- s~ul <;; ff.l#ood dtk!tiJ£ ~kJtlau}, 
~w-1I ~ ....... J- itAf L:+t~ .. . 

. '. L,?'&' . 
;. ,j 93:'''~ .~.'. z,,.-o( 

tf:" .: 'L"S' . 
i--------!--.. -'"$..2.-, ---+--."-.~ /,'~f'----+---------------~-·- .. -'------i 

i . 
:,.r . "'.~ • • .• '. ~~ I • 

-! . 

. q " 'c, If' . 

"', 
i~3 " 

::"~J 1 . 
.'.' 2.01 . 

, '!oj".' ····,_,,,0/, 

1[' 'J.18 

I -----i 

11D~ 1;;', aJ J. ..J.- so_A ,,' ri If, ,I.I·L14J 

WooA i..tJ"..-i.. -:. w lL-&B-¥~~~'-~,:Ll~:tt4 

<--------+-----"'v'-",-__ 4--_,! __ . L,._-+-----.-__ . ___ . ____ ---.... ----~---.-.--------,- .. --.-__, 
z..~ 1 • Dr.:, 

Collection Forms 
550f84 
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Field Collection Form 
Pagc~of LP 

Project Name: LWG RA·Round 2 Benthic Invertebrate 

(Clam Sledge) SampUng 

Project no. 03-28-04-31 

Date: p.-! ~ {D~ Crew: 4(.2, fO', H.i~ 
EB, ~ s, J r;; 6,1I~/"t.tJ 

,.-----.-:...-r----~-- .. -.. -.. --.-.--... --.-.--.--.---.-,--------------~--~ 

Sample 10 

vJ2. ~BrfC-to 

Estimated 
Width of Biomass 

Corb/cu/a sp. _ (g ww) Comments 
--~---'-------i----------------------------- .. --__: 

o 0 

o D 

--+---------------------------------

-t-.-------~---------------. 

;------+--_---'~ _ _'___J___..J!. • ..aJ---__+_------____:_--------.--.. ---~-----c 
0.3 

Collection Forms 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Date: ' . 'I ~lq/~ 
, , ~ .' , 

Estimated· 
Width of Biomass 

Page ---.L of ~ 

Project no. 03-28-04-31 

Crew: ~~~ ~1), "",IV! 

k~ ~J .:1;to\lus if' .... ) 

Sample 10 Corbicula sp. (g ww) Comments.. 

f L-VlZ"'arF{oo1 '35'"" 2. ziti -' '1""~ 1- ~rS! ~fA"tl qi {f OtY(II.vet "w;J'~J~b;'~ 

i--___ -+----"z..L-'r'1'--__ -+--.JlL-.-=--:'~ ... ,~_ .. ___ ....... ~--____ --' _____ _ 
?1-J LZ$" 

. : '. . i,· .. . 
II 

.10 o.IS 
1-

: 1\' ; ... 

31-
, (J'~ IL_-+--_____ . __ _ 
~.S"3· 

-0, 

I 1d "" a Sf;t~ Ii ~ It. J k,...l i~-; RteM .k-I;~f---~l 
31 
2~ 

! li H:et' _____ . __ ~ 
I " 

1'1 
~{ 

-z.l{ 

I . ' _______ . _______ .J 
l-roj,J ~-;~-~~-Sil+-~~De.br; ~ ~NLA i 
l.wtt~wt"'f( '" I:"s§ 7 cJ.... .. ~,....... J , 

, , 
i-------:-''---+-------+-~---.--l------------.---.. -.-.-----.. --.. --.-.----.-..... -. ..-; 

,",:,,", ' , 

f-------+---'--'---+----.-.---- -------.-------.--.-------... - .. --........... "'j 
, 

1------+---.-----1----.----.-----+---~----.------.. -.~---.-~---... -... -.-.J 
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, 
! 
! 
, 
! 
I 
'. 
! 
, 
! 

Field Collection Form 

Prqject Name: LWG RA·Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Page _(_of \ &,./' 

Project no. 03·28·04-31 

Date: _->.::lZ-4h,..o::.z,--,-,' /)"'--'6""---_______ _ 

Estimated 
, 
! 

Biomass 
, 

Width of 
Sample 10 Corbicula sp. (gww) Comments 

, 
, 

.. ------.~--~-.~----... -~~; 

l,..~2 • (HrcCbl 3'3 ~J-lll0 tDtwf' {JtI1Jl ~14r.el {t'Wl- "-",,.tL ~ "" [ I 
, 

1.0 I , , 

':31 2.0 I I ~NM«, lu~ I.; t-:t(1._. ___ . __ . _________ . __ .. ____ .J 
?,o l.t..r.. I i 

i 

-;1.- I 9'1 
I 
i , 

7rD ".14 I , 
! , 

II.? o· IS ! , 
~I 1.1'1 1C\.U 11 6~Wk.-J. t,.J"4kdtt,.,i4 I nJ Ii .J..f.ev, J!lI JAf'< 

Zb /.1,-( lM4H.,.. ... ~Jl de~!j{ 
I J 

~~ I. D" ---

\ .\42,~~t6()b 30 J. ,,(, f~tJ I.~i I~. ~liJlk.J:.skul1l¥~¥el,.s.ktlL&~.~t--" 

t.t{ '.l&.\ 
-;~ ~.ol . 
';t" t.W 
~I I. ';\4, 

11' 1.11" 
1b '.flt" 
~'1 I'~ 
1"1 D.;(P 
IS o .'"\ l 
~ .kl.l.!: 

'f-:r Lt .0'\ 
111 J.,.~O 
?~ 1.. .tL{ 
'31.- ._J~ 
1{. l.t.( 1,) ," l.(\.~ 

leAf t;-\--l-u 1j[f4~{' : 

11oL.J t . (I bJ.-f jMd ... ,l4'Y_uJ.~ni~~bt!L---.-~ 
-"'IlA Slit 1\ f- 11It--e(, (etr\cr~~ , 

I I - ------------------------j 

i 
; 

i 

, 
i 

10 ~ ~ ... dAA l1o,lal ~ ,'lJlJaA ~-'~heJ IJ 
("fAA. W .'# 'i 

l~ le4f h~ ~---.-----l .. 

. '.' ............... -.- .. ~ .... -.. --

, , 
c ___ n ___ •• ____ c_~~_~ ............... _'v'o__-~~ 

.... __ .... __ .. _ ...... ..................... --........ -------------... ---"'1 
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Field Collection Form 
Page _z,_of ,2-

Project Name: LWG RA-Rotind 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Project no. 03-28·04-31 

Date: ,,,1 ,do') 

Width of 

Estimated 
Biomass 

Comments Sample ID Corbicula sp. (9 ww) 
:-----=------t------:----=--+-.. ~---C-_+_~--_;_---.---."--.-~--.--"-"""-"--"-":. 

~ J 1. .01 fPw '3 t.. vtfttl 

i------t--~L:.'t--=-. __ -!-__ --',....:.. • ...... i :1L-_~-------.-_.--------,,-~------.. i 
~~ 1.-. 1.' 

f--___ -+-_~L..:..r __ _+__-+I.-~:-l·~"__+---------- ......... " .... "" .. """" .. -".",,-.--j 
2.-~ (.ct~ 

f...--____ +-----'-Z-1-<-__ -+-_.---!-1 =....:::s-s--"' __ +-___________________ . __ .... _ ... __ . ___ ... ~ 
vi . 6; ((. ' 

1--___ --t_---'-I....!..'1-___ ---'I--_"'---!-O, c?CL.' :%,,L...._. +--,--,-_______________ . ____ ' 

It,.." --:2-'l-

;---___ --+ __ -""'LU.<_CP--·+--.. --:..4-'.1,.5---t---·-' ----~~.-----.-" .. " ... -----.... --.-.----i 
1.:1- I ;s I . . ! 

I------t----"" l.~C!....i ___ __t_--J.d s= I . --~--.... ---.--------..... -..... -... - .... -; 
u) '·ftv I 

I 
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Date: t1.=( ~'-1 D( 

Width of 
Sample 10 Corbicula sp. 

"Z'i 
Vi 
-1-'f 
z-'1 
12-

12--
II 

'Z'l- ! 
~1.- I 
<'0 
~ ! 

i 

1A 
21-

& 
41./ 
42.-
ill 
'l:J. 

2...1 
Z,/~ 

27 
.;~ 

,l/ 
~z.. 

30 
"{z--

______ ~111 
7_1 . 

Field Collection Form 

Project no. 03-28-04-31 

Crew: Itrl, st; MY\--- \ 

~= ~~~. ---_ .. _- -- -------------------1 
t) S· OVl.., t-l~Y 

Estimated 
, 
j 

Biomass ! 
! 

(gww) Comments 
---'-- --.---~~-<'--'"~-~~~~-----.-----~-.~--___1 ,."S-

.tJ-~ 
l.bC, 
1.0(1 
o i~~:r 
(~ 1_-:::} 

o· 1--"1/ 
/. ",1 
1·;;:1 
} . w.c, 
-Ll-~ 

I .'1 (" 
(}.~q 

---__ -11 . D7-" 
/~ >.~ 

1..* 
~.l\ 

1~S; 
( .3' 9> 

"2.1../0 
,. i1 
~_l 
.., .l'f 
I. <l j ______ 
J. {j,y 

--LlD-~ 
I I &J{" 
'",-( 

! 
I 
i 

i 

~ 
-.---~------~-'"'! , , , 

i , , 
! 

--.., , 
~ 

,OlAf C 'c1ti-" ~~ll.t; 'OtA.V'~,. ~'" do ~ :h~ 
\eAf- I~, s""'l.l\fy~.,.,._' 1. "' ... ,. ... el 

J 

, 
_~~_~_L_._~__,...~~ 

f , 

J ow- fe_::: c\ ~-9-"i.\k--Ut~!"--~ au:I--J __ .J 
IJ\YAllt\ \eAt- II*"" ,,,"'-tIl fyA,¥} i 
v 1.1' 

, 

, 
" 

-------.------------~--~ 

. _--------------------'_ ... _-_. __ .. _-_ ... _--_ .... - ... "--'''-'''--

-_. 

, 
, 

1 

, 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) SampUng 

Date: I'H 1'1-[ (} .( 
~-.: . 

Estimated 

Width of Biomass 
Sample 10 Corbicula sp. (gww) 

.. "1- ,. ~5" 
~~, I·'l~ 
VI '.0" 
,~i 1.3~ 
7_4 /.4(.,,· 
zb 0·1-4 
J~-::f.-- J. ~t;" 

U D. 'K ( 

Page~of (2-

Project no. 03~28-04-31 

AS Ov-ev5(~h-f 

! 
Comments i , 

~_ •• ~. __ ~~nn~n __ nn~~! 

, 
_. ____ n~~.~~_ 

.,-

...... ,·w···· __ ·• 
. ~". 

! 
., , , 

L1 O'~J~ __ 1~_~ .-
~. ~,,~,~~.--;~ .... _-- -. , 

2.--' 'o.y{ 

r:t- b.~3 
,::J-- .. D.S-~ 

f-:J- O.S'3 
II D. 2-2-
(l 0.2-2-

(0 0 ·IS 
;:} l .. s; 
~1' 2.'11 
l.it '7. (4 
~ I . ~" 
go I fA" 

2-1 --,~r; 

~d l.lAli 
32.,,- -----1-'-$.-1 
7.;)-- I.~r 
;-;:J. I----]..~~ 
~'J (·11 
sO 1·~l4 

, 
" 

" 
, 

----------.-~---~-~-. , 
'.' 

, . , 

- -~--~ . , , 
., 

I 

I 
-----------.-.-.-..... -~-........ _-_. 

"'I' 

I 

I 1v..v 7f -e-/4,lL 'MIs c/1n .... .£j, I~ 
L 1/ t:Lr& .(4,,\ 'J I 11.v6t1d .Jain io 

I' 'A~Nlt;r 
J 

,. ,y: ,;, 
·'1. 

" , , , , 
1 

,. 

i 
I 
I 
I 

~Juli jypPYJ , 

~ 

" 

, i 
i , , 
, 
; 

___ m ___ ~_n_·~_~ ___ " _____ ·"~ _ _____< 

, 

_____ .,. ______ '_..-.-+r.,... __ ~ __ __; 

j 

, , , , 
.-~-----.. ----------------~---~."., 

, 
; 
i 

Collection Forms 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Gam Sledge) Sampling 

-.~~="~~ ..... _-_. 

Estimated 

Width of Biomass 
Sample 10 Corbicula sp. (gww) 

;2.- f .~4 
~l J. :t-& 
':fLD 1.7~ 
V9. J."'~ 
7?r I.'2..S 

1/1 I.C:::C 
L1, (>.e;g 
'?..1 I,SS 

1."'1 f.»/~ 
1 __ 1- 1.7£ J...PE; 
')-< I.I(.~ 
'l.-t-- IJ." ~ 1.r. D·S) btdP. 
2..j~ {or, .~ 

Z.l o.y;1 A._~ 

1&J ~."l -~ 
11- f1 .C;; fOIt:"'rl 
1'2., 0.101 r~ 
11,.. O·.~ &."Z!J-
11 o.i'1 '" 'l.::L. 

Ilr {J.1.-1-
, I 0.:2-2-. 
1 , {;).i-2-

r I ."Q~.u". 
U 6·2..~ 

10 -tL-'~ 
......... ~" .. {O f). tel 

ID o .ro;( 

I 
I 

i 
I 
~ 

Project no. 03-28-04-31 

Crew: , )41'" S P J ~ IY\ 

~l:,.-(JYUi~~ 
, 

Comments 
, 

~--.~-~--~------~ 

! 
, 

-~----------____ ._n __ -·-~--1 

, 

" 

, 
! 
, 
~ , 
, , , 
i 

_~ ___ ~~~.~~~n~_, 

------~ 

--.------~-------: 

• ___ ~ _____ ~~n_ •• ___ ~ _______ 

-
, 

._~. __ n~~~n~_, 

, , 
; 

Collection Forms 
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Field Collection Form 
Page~of. 12,.. 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sampling 

Estimated 
Width of . Biomass 

Project no. 03-28-04-31 

Crew: /ffL! 5 p, Min , , 

Sample ID Corbicula sp. (g ww) Comments 
i----=----f----n----.:~+-~=---:....~-+--~·--'·-----·--,,...-------·----------·--·---·--.--~ 

-, (j.{~ . , 

q 0.1" i 6::: ~ ·--+1--------· -------------~------ .. --.-~ 

i----___ -+--_---'I-=-'S'""_'_· -_._ .. -+---'-.O::..:.:...L!..-41_---I'--__ --'--__ -'--_________ ._ ...... _ ....... m" __ 

i------l-----'--', 0 ___ -+--'0=,"--=' ~~"'_-I __ -:-_____________ ' ___________ '_"'_' __ ' __ ' __ '_' __ ~ 
1"0./& 

i-------'-I----1---'-------t-~LP~ _____ -----.-----.. -_______ .. _ .. __ .. ____ . _________ J 
-:J.- ~.v1· . 

'3"1.-- '. '.' . /.", .,' (NUl FY4j /, I~Ar Lttf!!J,dAj i 

t mlA..\~ ~ 3lf wUl'\ 

Collection Forms 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Oam Sledge) Sam~ 

Project no. 03-28-04-31 

Crew: Afl. ~'>P, hl\W\ 
/?SS - O'"I'''Y~ ~ ,,-r-

Estimated 
Width of Biomass 

Sample 10 Corbicula sp. (9 ww) Comments 
f----------=-------+--,-"J.----=---+----'-l.:=-R,1----------t-------~------------------------------- : 

1. et ~ '.Iff" 

t ~ 0.'. : !---___ ---+ __ ...L~.,_---I _ _=:..:..~""; _ _+_------------.---, 
\ t.t in. (11-- i 
I~ i 

!--___ -+ ___ ~~6~--I----!!':~~:..:::-~~--- __________________________________________________ ;-

Collection Forms 
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Project Name: 

Date: 

Sample ID 

,. '0 . 

,,' '. 

• 

Field Collection Form 

Page ~ of I '2,... 

LWG RA·Round 2 Benthic Invertebrate 

(Gam Sledge) Sampling 

Project no. 03·28-04-31 

Width of 
Corbicula sp. 

Zh 
$-1 
,J 

V 
z,~ 

b 
0 .'; 

-------

2T . 

't~ .. .. 

1..1-' 
~'1.-

Z4 
1.4 
V 
l3 
Iii 
1--
1-

',": 1f6 
• f' ,··t"F 

·~S' 
'l4 
'l--" 

Crew: A 12..51' . ru.rn 
P.r~ -UV1! J'S , Qn1 

E~stimated 
Biomass 

Comments (gww) 
--1-,.;:.- . 

.~~~~ __ ._M __ n~_.n_n~_~.~ __ 

1.tS" 11>"" If 
D.S( 

_n~.~_~~' " . ." , 

0 l1"n,J't-.: .... 1J.i~M I.I~ . of~. e.,,~·hf. ~... i 
,./( -s;/r.IAf~j,Jl ~'-'if Juf ).#"..., 1i'!'!~;..J, f»iWfL, 

!,~ JU. ~ l..l If: I 111M Lu. tt, 2. <IA';' MIl tt.'yp,o ~ 
116 .... 1-

I I 
, 

'D ' kIt.11.~ ....... -""_h~ /pIt.. Jf.A+;.tMf""~L .. _._· 
"0 

n ...... ,_!:1i)M!.B.~~ .... +t ftMt~ 6A.w. Silt; wm-tdeJm' ---... -.. -----.. ~ ..... 

i stttll L,." 1.s ~H" -f-., ~k ...... 4vAII'tf , 

._ I dM~~';""A', .~~-\k 1.,~...:t~L_t.~~., __ . ___ .. _j 
O.eet ~ 1b1.l4.~~HH .:;i!f-: I.J,,;';} .. ,[,J,fI·~ t!..lw. h6fl/( ! 

,. IAn-e '#"'~~'4~1, (WVOK-o:ww~~~&!~l!-,_~~ 
,.:, tf ~...s Ii> ..;lilJ....~.::L.u ..... ; i+-·.c.I\l--Ct>A.#,('~~~..J. i 
I.,~, toLtl.lt

t
· t.1c.4 b,.lk, bY&t,..:l!LC~~~'(~LuJ.o!,~lJ&, 

D,tM 11J"N.f.~ 1")'1~·Iuu.... AJJ,~ _ ': 

I .. D" ! /j J ~ 

".111 
! , . ! : . , 

i 
,. 

h, -:ttl .. , 
i 

, 
, 

D· ~I 
b • (<(" 

, 
-0.", 

o. f?~ 
I 1"6 ~. I 'i ~i It-.-£ Vi.(. .. ,';, ~~.!1.~;.~¥'~ veJ~~L~J.!~HL; 

. VtM! .;i-1 .... il"Hp . 

L!:1L_~._ 
t. '}S- .' 

j Iof~ .. 
, --'- -----

\. c:''' 
I. Z,f 

J h'U '2.- __ . __ , __ ,_. __________ ._._. __ ~~_' __ .... _'._" 

f-----' 

: ' . i 

I.: ; 

j 

i 

__ .............. ______ "_~ __ , _______ " __ ~ __ · ________ i 
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Prqject Name: 

Date: 

Field Collection Form 

LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Page _q_of I V 

Project no. 03-28-04-31 

Crew: ~ It, S" J. rtttY'l 

,.------r----~--~- .. ~---E_;t-im-a--te-d--.-------e=-=-S--N-tr--.,-.~..,..h-_t---___.., 
i Width of Biomass 

. i Sample 10 Corblcula sp. (g ww) Comments 
1--!~-1--~-=-l-Fl-p-(;I-5"'-+----Z.-o---=-----l--()-=".fLI-~·-+-----~--------·-·------------- .. -------··-----1 

~I r------r---=----:::----+ __ n-'-l, e~(L._ ___ -t-____ ~ __________________ _! 

l'7 'O,LiI 

t,r;; :i.f( Iskit ~. i_ ,J.. 1~",/t;H~ t!tntJ-trIt.kJ 
! . t' 0·'1$ I l~"":lIre,." - i 
: ~I)'" j.I' # 
r---------l---=---='--:-----+--'-'~--__+_------------------------------, 

/6 /).60 

:--___ --+-_..0:..1.--r-'---__ -+-~r \1\ l,~ rw..- Ado..- _______________ ~_._~ ______ j 
2-~ 1· z.( I ' 

~'1 \.ob 
f---------l--"-~--_+-~~-_f_-------------------------------.. --------------------------

2,1..- o·~q 

r--------t---'-I ~'___ __ -+_o!!<:.:. .. _""<t_=_'t-----------------_---- _. ____________________________________________________________ -------- -----------------...; 

;--___ -11------+1 t--'---__ --f-__ .cT>""~.-=:..lJ'c__--_+__-----------------------------------------; 
q ~l( 

3 t? ________ l. v fp 

~ o.~ 

r--------r--~I~b~--~-- O.4~ 
q D. 1 ~ 

to"" I ~ S' /-1- t,. "10(.< ~A ~s ~_~.Jt~~~J 
Co.vse 'A.~ WMotl to\:lbl, lu.f. 1.'l-:f.lY Skt ({ --
I~ f1~c..I.H,.~j~ __________________ : . , --

Collection Forms 
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i 

! 
; , 

Field Collection Form 

Project Name: LWG RA·Round 2 Benthic Inver1:ebrate 
(Gam Sledge) Sampling 

Date: (-z../,'2./ ~ r' 

Estimated 

Width of Biomass 
Sample ID Corbicula sp. (gww) 

Lw 2. ~ fllT"ft.n &./ 5" /.b' 
~{ /. '16 

::-1- I·'? . 
. ' , 2-4 .. }.O&' 

1.:Z D.Sq· .. 

J~ D''II ,,, 0.1$ 

Iv (; IS 
If ';:>,tt , o·./e( 

It. .- 2&' 
"';1-. , Z,~:l 

'at! I -.b.B.l 
~1- ! 1. 1S-

If I 1 ·l f 
z.~ I 1.4< 
~ I 

{j -:1-4 I 

11- I a·s-; ! 

If--
1 

D S'~ i 
i 

b. '11 IS I 
,{ ; 

(J .'-ll 
, 
I 

I" 
I 

o·ti ! 

II i I'i.z...t. 
9 ____ .. __ . .ll.!.J,L 
t1 Wlf o.ef 
1- i 

D.O'1 -
~ 0·11..-
(, D .o:t 

Page~of 12-

Project no. 03·28·04-31 

Crew:· ,ftz 'S'f. tv/M . . 
Ai /DV'tr{i~ "" +-J 

, 
, , 

Comments 
~ , 

rD".J I -f,' I r c.. ~t ~ -;~ 4 "."tlt-J-~~=~-:~~:~;~-; 
~4~ 

o. 

fIIP'J. dt.~ ... rs/ __ i-'...J /[' ~~.Jj..,j"'''JUr,l 
4IH'~ i 

; 

I, 

" 
; 
; 

---.. ~.~~~ ..... _--

! 
; 

, 

! 
. ! 

rl),.) z. <;'t to\- ~~~6.~--r~:::::· 
.. ·'..a.V'd>.I"' ...... J riDJ\is.. t\ Nlall'f JJJ-
z... W\ ""u c t s - { 'i ml'Y\ I 1 ~ ""WI -.-.-.I!:))~-k4 -. 

" , 
........... ••• _. _________ n .......... _____ ~_~ 

, .. , 

, 
_·_.~,w .... _-_._--. 

.' P1.u .. l , 

----- ..... ~ 

. , 
.• ______ .• ___ ~ ______ ~_~ __ ~~ • ._.__r~~~. __ ~j 

"0 

, 
- ...... .-+ .... Y-~.u~---~·---~-~·~--·'·~·~~·-~-~-~--~-i 

; , 
• ___ --'~ ............. __ ~_~_ .• __ • __ • ___ ~_,..,_h.,........._~ __ ~_~ __ ~~'~r. __ ~~~~_~~_-; 

, , 
, 
{ 
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Project Name: 

Date: 

Field Collection Form 

LWG RA·Round 2 DenthicInverlebrate 

(Clam Sledge) S~pling 

PageL-of tV 

Project no. 03·28·04-31 

Crew: A- & Sf/j flVY' . 
. . &S~elv'tr{~"\.-

I E~ti mated~~I" ~ .. ---... ----.----~.-.----.-----.... --.---.--..... . .. -.. -.......................... " .... ---

Width of ! Biomass i 

Comments Sample 10 Corbicula sp.; (9 ww) : 
1-------=--------;-----=---+--------~ .------.--------------.---------.--.-.. ----.-.. -.. --... -, 

(A I u -0 ::J. r , 
f-------__t--.!:J--J:--___1---'{),I'.....!.!/!. o5.:-,---_+_' ____ ~ _. __ . _________ .. _____ ...., 

~~ 2 .01 1~"" 1 .... <.LI"l1<.&-: ,h-l.1'.11 ~~n1-fJ _(Ii";" 

)1 O.c:z( 

~_-~__t--IY_~---___1-~O~.~~=-~~----------__ ----_---~--
'1 . D. DOJ. ' i 

-, '.' ..r y' ; 

}--___ ----,-f-_---'l"'--'---1-_~_+_--LJ-<-.;. 'Z,..z..,. ~~_+~~.d."-£.lJ\I<':!o~---_r4i_~----------'"~) 
i--____ +------!1k~ ___ .____1-L. ~z..~S'____+-1.J....-l/! \l ..... m·,~.In.Oo!c,,."'-',--\~ S"_ll\1 b..!J,LO~If¥I.!..!1 ~:.!...L".--L \~----= 'lM.!..!.\ ,..,~ ___ ---!: 
f---------;'"--~ 1,.!{ _____ I--_I_,--' b"'-t,~__t__-_-_-----------.. -----.-.---_-_----. ..) 

1A I.Ot,. 

, 
I J t>- '1r-~ l f-----__t--...J,.JL-----l-----=----=--"',,---+-----------------,------------------.--.. ------j 
to tJ. Vl 

... __ . 

i----___ ---f __ q,~ __ --+-___ .--'O"_·-_..!.\1...._=_· --I-_------------.----.------.. ------~ 
~ D.O~· 

~====~~-;f-f__-~--~--::::::--:::::--::::-=.-._-.. ..--.-.--::;;=~-----.-~-;-~----=-=J-~=-:::-~==_';~~~:!::'---_"ii::---....:,-;_:::::.-_:::::-::_--::-------------~----------_-c-_-::_-_-_-~ __ ---1~ 
~' 
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Field Collection Form 

Page ../.L.-oflL 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Project no. 03-28-04-31 

Estimated 
Width of Biomass 

Sample 10 Corbicula sp. (g ww) 
.' '·:5 D " .. ' . J .(9(" 

r--:------t--. ....:::.. Uf..,.".. _----,._. -!-'. :_. -:-'. t. sS-' 
\-., J , "I :"/. •. t' ".. .' '--.,'~ 

~.p((.ct'G'\ ~ 'S~IJ..IYft.'S 1 ~~~-.~~ 
".t. sht\~p" : " :' Z .... . O."i...-I 

"'lS ;" .. : .... o. \,0 

to Q. 1st 

[ " :. :<-~er+--l ___________ " ____ '_'~"'_"" __ ' ___ ! 

'0 p~"'~' 16~"''':''s(.U~ U1\l. (~4"d._~_L......-.J 
~ ( .'1~ k'~~ I,(.N.II t\,-4Yd [~A.-f- {L~ j 
6 v ~ 

!--____ +--_=---___ +--_..a!~..L.""l-~+_~------------............. -.-.. --------, 
B b .t "l-
~l '-'1$ 
~1- {_1",~ 
t-r [./r:i' 

I"'~'}: sd}, IM'-l fA.t'\d Wll(Jcl.~) Iv~ 
r~~~ ~~( l-t4.+- I(~ I blNl-t"rIe~~ .. Url 

;....----.:..........-t---"='I i.L..--... ___ l ___ . ___ 1!~3il _____ c, . ____ . ___ ._ .... ______ . ____ .... __ . ________________ -, 

q i 0.((" 

1-- ' 0.0'1 
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Field Collection Form 
Page -1-of l'l-

Project Name: LWG RA-Round 2 Benthic Invedebrate 

(Clam Sledge) SampUng 

Date: 

Project no. 03-28-04-31 

Crew: A-t, 5rj /ltJif 
A< lC>Vtr~;5~t) 

r-------r------.------r-------'~~.-' ..... -.. --.-...... -.--... -.--.----.-.. -... --.-.----------.----.-----.--~; 
Estimated 

Width of Biomass 
Sample 10 Corbicula sp. (9 ww) Comments , 

f--i L~~-1,.--· 'YJ"--iTfC-~---+-Lf---:r--=------I-- '---0' 0'1 -.. ,_ ... --+~-r o-(,oJ-q-1;/-f-'---i-)~. w;;J.-fk..p~ Jt1;'~;;J~1i-;;~-;;'~'-! 

;........-___ --+_-----1.:1°=---__ -1--___ .0 ... '-=-'10;.... ___ -+--___________ . ________________ -_._---_. 

1/ . O,~"f-. 

~,_. ______ -4 __ ~t~D ___ ~~~q.~.f~0 __ ~-------_- ~~~ __ -
!--_____ --+ __ -----':/,.-o ___ --I-_fL1t ____ f.,----------------------1 

q D·i~ 
!---------+---7-----+---=---'-------t--------------------------~------------.. -----, 

1-- 0 oq 

1- O.o~ 

f-------l--~..l!J~S~---l-__l_ I.{ IS' " I RR ________________ •• RU __________ i 

1/1- . D.S'" 
'Zo f}.~ 

r----------+------"~---_+__-..Ll--',-l-~-+__--''' .. ".---.. ---.--.---.. -----.---.. -------------... -...... --..... ----... -.. -
I~ 0·4 ( 

:------_--+ __ -Io-\,I ___ --I __ -'Q,.:...::. ~_z. ____ +__--_----.--__ ------.. ----.---------------j 
10 o,l~ 

i---------+--~-------- .. ----........ ----'~~-+_---------------i 
~ ___ ~ ____ ~~_~_~O~.=l~~_~ ______________ . __ ~ 
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Field Collection Form 

Project Name: LWG RA.-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 
Date: : rz../I '3, }o~, '.' 

. Estimated 
Width of Biomass 

Page _2_of 1 v 

Project no. 03~2S-04-31 

Comments Sample 10 . 'Corbicula sp. (9 ww) 
i----:---O-..--:--t--------::-:----=---+-....:.~~.....:'--_+_-~:___------H-----.-:c--.-: ----------i 

11.W2.''6Tft~t q O'I~ .. 

S. O.(Z 
, D.I'$' 

}-------'--_-,---..,-~--'-I ,,':---:----,----+-~._-,---I-~_---------.--------------.-.---.--~ 
,.:"-[-: ' ,(? .' ·0.01-"- , 

! l' C>,(jlf . ; -
1--: -----+---'1'-----+--=-0--.0--' ---t--~------------- .. - -------1 

}--_~ __ +__-'---!..18=----__+-~o:::..--_+__-..,_----------'-.. -.-.-----... ---------___ .... _~ 
10 f)./S 
, 0·, ,", . . 

!------+----'-----+~:-'-'-- .. ------__t_--,'-o-----------.-:,.-.. ---·----------------·-----1 e 1>. I'Z-
! ~ , 
f--------+--7.--------t-.()-.. -=-,z.'-:.-----+-~--------.---"------.. -------.--------.-- : 
~! _____ ~-~~----+_~D~.~O~'-.-_+--_~------~--------~ 

1- o·oe, 

Collection Forms 
71 of 84 

ANC02444 
BZT0104(e)002444 



Field Collection Form 

PrQject Name: LWG RA-Round 2 Benthic Invertebrate 

(Gam Sledge) Sampling 

Date: 12-1.1'3 I c6 

"~.~~~" ,~.----. 

Estimated 

Width of Biomass 
Sample 10 Corblcula sp. (gww) 

l.tw1.. -~,.. ft"bl 1" 0.0'1 , 
?- o.oq , 

! 

I 1- , 
f'I.D'f 1 , 

(;, , I D.o? 
.~ b I D.O'f. , 
, 

b D'/)~ , , 
, 

b ! 0.01-
[ .. 

I'? 0'" 

I~ D. " 
'1 o. ,I}" 
1 D· 0'1 
2q 1.5"5' 
z't i.~t; 
Z1.- D.roq 
Zo , D·1tf 
1& 

o . "" 15'" D.tfl 
q O. (1,..-

tf " o. ts' 
q D.I< 
f; O· (Z. 

····_·~.w"~~= .. 

(3 O· \'L-
g O·fl-

e D·I'Z 
,~~.~ - . . _ ... 

1- D·o'j 
1- ._.o.~ __ 
t n.O'l -.. -~~=~ 

1- b.O~ 

I 
I 

1 , 

Page ~of 1lt' 

Project no. 03-28-04-31 

Crew: lit..::" .. "" ,..,..zl-, 

M D(1/1,'" .. ltf 

Comments 

, , , 
1 , , 
, 

~~~~~u~. ______ " _____ "'. __ ,. __ ._~~ 

,1{,w 4 I' _M. +·tl 
, .. --------""'! 

lO\O~. ~il"" jp,k I;#er: IAloDtf-'itth;.s, 
! ' 

mu , 

t'~IlVS.t AY4.,.~i 5iN 1I ~~~ 
• . 

" 
, 

IoVi b~~i(+-Ib.f liT~wOOt1thk/j~ i~rr~ ---: 
I 5 ~l "'" If.)' , 

\ 

......... 

, 

. . ~"""~ , 
, 
, 

------.....-;-:--~--.. --.~-'-,.--.-+~.---......,..,...---__i 

! 
, 
, 

---_._-----_ ..... __ .-_._." -_ ...... _ ... 
i , 

! 
, , 

._---_._ ...... __ ......... -................ __ .. __ ._-_.--.-~ 

~~ ___ L _______ '_'_~ _________ ~ 

, 

~ 

, 
, 

____ . ____________ --e 

, 
, , 
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Field Collection Form 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Date: ll-113 los- . 

Estimated 
Width of- . Biomass 

Page _Li_of 11.... 

Project no. 03-28-04-31 

Crew: .,4.gSf'· MM 
- I J 

Comments Corbicula sp. (g ww) 
~----=-----+-----:---=--:--+--~~----+~----,---:----:----;-------. -". -.--. -;-'------;---

" " ~----+---'----ibf----~~---:;------+-,--,'--------'---' --.----~~-_1 

. --------~---·--------i 

, -'" ; '-------I--=------+---.:..-=::.....JL,----.,;--+-:-?'""---::---'------------------------------------.., 
~ 

, :; .:: ";1" 

i - j 
c------_-+-_~ ___ +--i!.!~'---_--+=~.L...:...lL_:...l~.:.L_ __ ~ _______ . __ ; 

!-----_-+--_~ ___ --+_---L-~ __ +-'-':>=-.,'!'-'--~~-----: ____ ~ ____ . _____ ' ___ .'_' __ .. _._. ___ .. _. _ ____, 

.L 
,--.. --,.,..'-----'-______ , _______ ~ _____ . __ .. _~ ___ .... _. _______ ---i 
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Field Collection Form 
Page _5_of t y 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Gam Sledge) Sampling 

Project no. 03-28-04-31 

Crew: Mise! Mm 
AS br/WSijt.f.--

,-------.----,~"------------_,__---______r---------=--------

! ! Estimated 
: Width of ! Biomass 
j Sample 10 Corbicula sp. i (g ww) Comments 
[!..wZ # SIft" o"Al~ T ! r'. oq . --+--=w::-~-l-:---jO ---';-6~-~--bj-:-------------~-~--------~----, 

-1- o,oCt ! ,:----------jf----'-7---1..---+------"'--"'-------+----------------------------------------------------, 
i '1 () • ott ' 
~! ~~----_+--~~----~-~D~-.~~_+~----__ ---------------~ 
j 

D o 

31 1.S'~-

'~ , 
'i--[ -------t--""+-' , _______ lc--_--"'-O..:..,:. ()l'--'---_--+-_____ ~_--'-; --------------; 
i r 0.01 ' 
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.', ~ . .' . ~ f 

Field Collection Form 
Page Lof 1'1-

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Project no. 03-28-04-31 

Date: lit'llo~' Crew: it6 'e,/VIM 
,fS D'IP?ljM-

Sample 10 

IAtJ2 - i3fftooZ 

Estimated 
Width of Biomass 

Corbicula sp. (9 wW.c.:..)~-+---,-__ . __ C_o __ m __ m_e_n_t_s __ -r-
'2-0 {J.1'I 1b'wl.{ ~hJ ···--'~-7···-···'":-:-···-·' 

f-,-___ -+_--!.1 '1--=---_----+_.lt!.:.n,,~5~b _----+_..,....--_____ -,------______ ._.: 
13 0.18 

.' .1-..... . n. otI 

l~· 2; z,(J ;. 

'1 1.9'1 
~'.. 1.25 

f-----___ +--_'Z~~_ .. _._._ ._. _ ~~ /~ 
2-'1 /. f)b 

~ .• ' ?" T ,- ; 

~ -r'--.. ~-,."------~--~~__i 
j ;, l 

t----_---'---f_---'u."'--"""-'.'----_ ___l--lI~~'2r_--.--+-I--",'-.... _____ . __ --..,-_____ .. __ . __ ~_~ 
ZI o.Bf· 

i----_---'---f_-i2-~1 __ ___l--J,,,,£A~~1f.-----+-----------,·.~----.-.-.-.----; 
tl 4.JH ' 

b f). 0':1-

i--------'---f--"v,-<----.--..... , J,Lf: ..... _. ____ ._+-__ '· _~_. ___ --.. - .. -_--.-.-.--.. -.-.----.J 
'2-1 O. sr 
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Field Collection Form 

~ 
, , 
i 

j 

Prqject Name: LWG RA·Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

~--

Estimated 

Width of Biomass 

Sample 10 Corbicula sp. I (gww) 
! 

LwZ; G,Ft,., ~ Z. r i D·oq 
(:i I 6,01-
jB tJ me 
/1 I n.2-'2. 
~ O.I)~ 
~ b. (2 

1" Z·40 
~ I,~ 
tt - {.'?t[ 

-'3" '2.'10 
?JI ~."r 
_ '3 \ I.~ 

-- _"'dO I.~ 
31 1.18 r-" ?} -h~S' , 

, ~ I. t.fS' , 

i 20 0.11/ , 
1J;" O.1J.I 

, , , 
·······w ,~,,~. 

I 1- Q.6't 
! 1'" o.oq 
, 

~-" o.o-=t-, , 
, 

";'1 ~J!:L-
, , , 
l 'bo -I. L,/o 
~ -'Q \.(,r., i -~~~ , t& l.'-t( , , 
f 1..-1-' _Ll~ , 

J ~$ I.JS 
! tt)' ,.l f 

Project no. 03·28·04-31 

, 

Comments 
-~~-------~-~.-.---~ .. --~-------, 

IP"J it, cn,-r,! 
" _____ ~_ ••• ___ n __ ._ •• _. __ ~_~ 

, 
i 

I ~ 

ID/;J --=r 51'1f; rnPti 111;: ~ .f1ffl.aYtt~II,~ /;~ 
tocAvSl 5W SW 1 \ ..h--ttJAlU.I.M.D , 

I 

1--(,l1li p,~; (~. ,1.. ..J IJMj JJ~Y;~.;'YIla~vd 
1 

!~IILIII &JiIJ,,~~f( • ~ Jt J tJif{ ! III Jill~,. _~ ,tit _ ~. ~tr...". ___ "~_~: 
I i 

1 
.. , , , 

, , , 
--------------------~ 

) 

, 

I 
! , 
, 

I-(",ui q ..H nt. btVI1'" f. t..oIV"J-'-~1 ~t ...w.CM ! 
Jet. .... iS st.t tI Au . ...l. I tJl1t- liUir d rAkf I)", dit 
~Hel ~1.f'"",,,1M' - . , I 

1 --_._----
i , 

! 
-~-~--~~~~-~4 

, 
, 
, 
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Field Collection Form 
Page L-of ,1.-

Project Name: LWG RA-Round 2 Benthic Invertebrate Project no. 03-28.04-31 

(Clam SIed2e) Sampling 
Date: \ -z;.J,;Jo.r' 

,.-. -to 

Estimated 
Biomass 

. . . ." .; .. C'" lq '.', ..... ..: .. : .' Z) .'/"'2.'_' ---1 __ " _. '_'~ __ . ___ . ....,... .... ____ ' 
~- .~ r----·-~---i ,:';: ... ··:z, '·:·1'.5~·/ , 

i-------'I--....LZ4-7----t--..I..J J.'-".S"-=-S~ __ _+_--:--_---~--~-.-.--.---i 
U I.l?"' i 

i-----+--tL...1-1-'::-----+--..L!.,":--=-~1 S---r---+-----.-.----------.----i 

r-------t--f,1Jt<.....:..-----t!---<.I-, ~--)~. ----+-------.-.. --.--,..----.. -.-----... ----~-.... ""1 

z,,; i 0.'115 
~ ___ -+--..... ll-_--_-~~k:..t..-."....----+-~.-__ ------------.-.--.--_____ .:-____________ : 

.. 't. J O· II,; 
i--------+----="·9--~···--.:l.:.-~R~ .. :li- .... - ........... ------.---.-----:-------.----.------.--... -... ---; 

" . ~ .. I d,I'z.,'·· 
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Field Collection Form 

Project Name: LWG RA·Ronnd 2 Benthic Invertebrate 

(Gam Sledge) Sampling 

~ .. -.-

Estimated 

Width of Biomass 

Sample 10 Corbicula sp. (gww) 

JrAt-&1"FCDI>? 0 o. 
LIz ~.Zk' ?, ·Z,tr.. 
;1 "l"O( 

~ ~.,,( 

~,.. /, '35" 
"l-1-" L,lIr 
:fl I.n 

. Ze:t 
J .~" 

'z,(.' /. z,{ 

'J;1, .. ~~~~ 
'2-1 0.8t. 
1A e.Gr 
to ~.1"'f 
It?, O.~() 

q O.f~ 
q O.l t(' 
t; o .O$"' 

.. 

'$1 1.18 
11 11-1 
J,.~._ I. !ofS" 
1.(} " • -:}i4 
10 0.11# 
va 1"1.1-4 

.~., 

~ o.o:}-
'V1 l~~) 
1,h \. ($' 

1/? 0.14 

Project no. 03·28·04-31 

, 
, 
, 
! 

Comments 
_--' ___ """""""' __ ~~~--"-'-.-~~_~~n~_ 

1b\lf l . ",j'1$ bl [, j ~ ~ "",""ftt ..fD~. , 

: 1'i> w ~, ~1 If·" J,w. ~rP..t!~lL!-j,: SI4L~ff~ 
iA ~~l JMt.J; .AI1e /!\YA"ellftAa.) cifo''Cu,,.,.. (I.! ; 
I IA I . ~. /, 7 I 
i YlIltt lf4Sfrp fllJ"J-S, l:rv, D~ ! 
! ,I ! 

, , 
~~ 

, 
i 

~I'~ "3 l.lOOd. kJurif Ai If-, I se.rlJ,Wl 1e4,f 
, 

l.'#W • , 
:3 &1M:"'" QD4.: 

~ '/ I 
--."------~-.-.------.-."-.--------,.----.~~: 

-

--~---~-~-

rO V" tf IAHM Jtlu1'< ,t,' it ltAt Ii tkr.,.J..w t 1 , 
.. 

!.wu Wlt.n-k I" 5.1<~~J." 
I J I 

~_~.~_u~."_~ ......... ~O.,_ ____ __; 

-, 

1" 0 ~ ~ Iv wootl dth~i:W.etLLiJ:J-hT·-·fWJL .. --l 
~"",~.tc:. ~ -5kn-.... /I Al,uJ- • .1, ----J 

J I I • 
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Field Collection Form 

Project Name: 

nate: 

LWG RA-Round 2 Benthic Invertebrate 

(Clam Sledge) Sampling 

Estimated 
, Width of . Biomass 

Page ---.l£.-of f 1....-

Project no. 03-28·04-31 

Crew: A-f', sfl m th 
Pr~ ~ VW(;~f,orl) 

r-i_S_a_m_pl_e_ID_+-_C_oT._b-::--ic_u_la_s-=-p_" --+-_...:...:(9:...,.W-,-W-,,-) _-I--_________ Co __ m_--:-_r:n_e~~ ____ ~_. __ . ___ . _____ , 
IvW-Z-i3f"F'&cct3 Jtf "-~1:r;,,.J r ~+'" ' 
~ ________ +-__ ~0 ______ -r __ ~O,~I~. ____ ~ ____________________ _ 

'1 C-o' 

r--____ +----"'3~·z~ __ +-_L.:..J ,.~8:.....!'i __ +_16~6~".,:..:......:!!::b41 ...... wua.!i!oMI:.L..!<!!d.t=~I"-;J/_~~~tL t/MMt./&.11 (u f . 
30 /./.-' lith, ;,' It. sf..t.tI ~,,~fT S -shniM"~ 
'U:, r zf" Ittl-t ~44-hPt>tJS 

tb O. '" 1-__ .. '_. --+ ______ ~_. ______ ._. __ ... ___ ... ___ . __ ! 
.. tt) p., I B 

i------+--?~---t-. ...!':()'-=-. _f)...!...'f __ +-____ . ________ .....,-.-______ . ____ . __ .: 
'i o.,~ 

~'" .. 
!-----'----+--==------+-~-------4---------~-----------.--.----.-----~-; 

3S" 
u.···· .... ·!·· . , .. 
··U .... 

---~-+--""""'"-. ...,-----.----.. ------_ ... __ .-------_ .... __ . __ ._--, 
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Field Collection Form 
Page _l_' _of ~1/ 

Project Name: LWG RA-Round 2 Benthic Invertebrate 

(Clam Sl;f;e) Sampling 

Project no. 03-28-04-31 

Crew: . /.\- f-, ~PJ "'*' , 
,.-------r-------,-----.... --.... -.............. _________ tK {""c,y~~~J:::t--------~ 

Estimated 
Width of Biomass 

~ 

Sample 10 Corbicula sp. (g ww) Comments ' 
i-----=----I-------=-----+-~---=- --+------,~----------.. ------·---·--.. ----·-·-----1 

21'- ! .,.. "vi' ~ t-~ tt 
~ i 

i------!---~..!!!.----+------_+_--------------------·---------i 

t~ i 

, 
1 ! 

r--~---I----''''----,------+----·-_;____l_I ------------------------------l \, 

1,j 

~ 

'3D 
3D i 

2-3 j 

2,.2-
, , 
i --

1.-1 ! 
].,.r, , 

r'l 
.-~.-~~-

~, 1'-011'110 i------I----t..=.------l----___ -++''''-'-=-~ _______________________________ ... ----

t-

kllfl/ ~ l(.-c.o~ I '?I. . ;0 
'2J.t 
~ 
b 

B 
S-,. 
fb 

.-.... ~~~.~ 

0 

:.liD 

I. "" 
1.01. 
D·tt 
0 
Dd1_ .. __ 
o.OS 
-~~ 

" .\'t.-
0 

1owl.b,/Au! tbJui.i tltt.~ I j·H"Vj WOM ~~,~ 
~~".A .. ,,{4-tvru:t!41lJ 4v».II'JtJ lut:.~ . 

" , 
, , 

1 ~ l'r fl.euy} ~ +-fTi D~---------·----- .. ---l 

~bV"p\U d.C.."'~ a, .n-1ttt ~ ~k.' 
No ~\ • ....,.. .. 
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Field Collection Form 

Page -1L of 1"k= 
t..W e:, (2..A-"; U 2..- Bc2A+n .. t.-'ty{~~¥i./:. 

Project Name: .. : :[cl~'_Skd-'1 <..\ "o~plrnd' ··If?jeci~o. .«1~":"2..t ~ 6c.t-~1 
Date: 12-f {'1 /0 { . . Crew: A-~ ';$1: tvJl1 

Sample 10 
Width of 

Corbicula sp. 

Estimated 
Biomass 

A $ t6"ty~j ,"';.f.-J 

(g ww) Comments 

c-------l----' ..:...'f ____ -I-- _P.. ~q ___ ~_ ,Mt.tt.~, vog:( ~..L---~.--------l 
l, O.o-r . . . 

, .. 

l 
c------t-----~--__+------_+--,.... -. _---------.-... --------.--------------, 

; . 
:: i ~.'~ .:. 

.'. 

1 
~,~. . ....... -. -.,...,... ,-:. ,~ .•• -t,. ,"-. --•• -. -_ --'-;'-. ---,-~---=-------'---c---- -+-------'-'--.,.------.--------.. --.............. -.. -.. ---.. ----~.--.-.. ,-~ 

.. ---;--.-.. ------;-~-------- ----,_ .. __ ._-_ .. _--_._-_._--_._----._--_._---_ ..... _ .. _ .. ----_.--....... --_ .. __ ._ .. -! 
f.,----:--~+..,..~c__:__-____:_.,._+-------:--+..,..-----~~--------- .-------.. -----... j 

•••.•• 'C ..... 

c---.,-------:--'---I--:-----+-'-----I----,--.:.-. ---- ----------.. - .. -----.--.. -----.-----------.-----------.. -------.-~ 
., 
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Project Naine: 

Date: 

Field Collection Form 

Estimated 
Biomass 

Page---L-of k 

! Width·of 
Sam~elD I ~~_k_u_~_s~p_.~~~~~w_w-)~~~.~~~~~C_o_m_m-e-n-~~~~~~~ 

. h!.on - 8 r F t "I.," .. T ___ P ___ -+-_..::..O~~____l---'-=-~=t_<~-"'-'''''''''-__=_J_-'''--'-

i.-....•..•.....• ~ .••• -·.~-~-.-~.---_-K_. __ -
p' 

~ 

-----~---+--~-------+----~-_r~~~=+=r~----~~~----~ 

--------- --~--~------ji . 

j 

.~, --.. -------+-----'---~-~~~--I-~--~---~-~~--------! 
i 

j .. ~----~-t---"'--L--_+_-~'---__+_''-'---=......'_t''_'_'LJ.-.U'_'F'_~~''+'''''''''''-.-.,..,~¥W.M-''''''''OLUOO't____j 
! 
~-~~_4------~_+--~~~~~~~~~~~~~~~~~OOU--~ 
f 0 
t--------+---. ----+-~_=c_-_+--'-=--=~!:j-LJ""P"'I4--q.u<'-'"-"_"I'It__='----~-____j 
~--- .. ----------- ______ 1-~ ----+--------V-

;......M._ •• '.~n~r_~r_r"_'_co-n~_'_~.,..,., ~_~_ 

, 
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Field Collection Form 
Page _Z_of l-

l..vJQ-tIl-U 1. ~J\.-\hic.: 't1\f~ .. kJ:,YA.1-e 

Project Name: (del...,.., "lecll)~ <;'Ol.VY\Pll~, ' Project no. ' 6l-l.-tr-oLf - 3, I 
Date: \z.. 1 '4/", ' Crew: -.!A1z..~~, ':.~P.t-"I ""c..::.M~ ____ _ 

~: l.oH.r~.,I.,"") 

r 

Estimated ; 

Biomass 
i 

Width of I 
Sample ID Corbicula sp. (gww) Comments 

, 

-----~~~=~, r-"~~-"-' ' .. --.. 
1"01 ... & 2:1.. a,lttl,l 

M~ 

lwt.- 'TrUt' "2..(" /. z, , 

U lj~ 

lr ,,-$"1 __ ~ _________ ~ ____ . _____ ~.~~~_n_n~~~_~ __ J 
is" a· 'If 

, , 

~ p;() ~ ! ._--_ .. _----_. __ ._- _________ .,_,_~_n __ n_~n ___ ..,~·· __ "_· ___ '· ____ ··_· __ nn_ •••• '_n-r~U~"-~---·-·---------··--··i 

, , 

J,wz.· 8 T'Fc.b19 '2A ll("_~_ fi,~ t I., j lof. t.tID.bl!~~.5jp_U~r.f!iJ!l)) 
B ", j 1. e.~"'~I&-DMAtA i 
[. f)· or 

__ fD~J~t1iHt-~e"d kk.,;4, 5W {( f~-ft """"~~ u Vi( 
'UJ 0.1''1 ..fvL~"l QA-n'", 4- nluh",) I.u.f I; r±:tt; ,"i Y6k~i 
i 0"1.. I ~ ; 

--
"1inJ t~,,~;,rL.J.. '.J~ A..k~.c. -s£telIMuu .. .,...11./I'AIJ , 31 

1'3 
f&, 

41 
i "1, , 

! Z,I , 

~ 
~q 

"1 
la.t 
N 
\-:r 

11.-
'1'1-

-:}-
--

". VI l.--!lJ,\Y-Cetlr 0 

2.1.\ 
._uu ••• ,_, •• _______ • __ •• __ • __ ••• __ i..-_. __ . ____ . __ .•. _. _______ . __ ._. _____ ....• 

I. "Hb 
/)·3( j: .j.-J..I~~· 'iff' : . '¥.' i i . ~-~ ._---_._-----_.-------; 
fJ .01-

~'1-z.. -r;;,., l '1T~ r}; w.~_~dj.~lL~' .... ~-B,- ------\ 
~.I1Z. ,. \ai~~~t1( ~ Jf. 1.. At Iflt..r.f;.. I 
(')~..ElL __ -"" ........ ..,....,.,._. ___ ~~_~~n.~_,O_. ____ ·_· __ ·_n_~ __ 'n.n............_~~ ___ • __ ·_·_· ___ ·_·'"""-1 

o.or , 

l.tl !t;;rA' I" ~; 1+ IJJbll ""." .. if ~~ kd~ ~~ J 
o ~ t S' !oSl~ il...w-t, ~""-U ~~~!t.o.£::J.;Wtr,Gi""'" i: 

~.~'" . ~~~ n...,..J~,fi6'\t [""'n .... ,..1 "I.t.s-h·t. 1J..Ur"U61AAiJs! 

o. ~r" I f'hriMn 
I '1" . i 

i 

o'~, 
\ ! .-

~ __ :J.~.r ___ . ___ • r-'o+---.'-~~~~ __ • ____ ~~_r_,._.~._.,.~.~"~_., ___ ._.l 

1.'35' t(.w I" ,; / f..-~~~.-i~ll\:j rh 1.._ i f 1"W f I&A , .. ,,;~ 
___ Q~21. ____ . __ ... _._ lml11f, ~~ I i _ i ..tt; __ II __ f_·······_ .... _· __ · ___ ·· __ .. _ .. _____ · ______ ·· __ .. · .... __ 1 

, 

.~ .... --.. --.. ---"-.- Jt:",'Z-~1t+~~·=t-d4ll~t-LfhJ'J~f--l5keJL-l 
\. 0(, 

__ ._ •••••• __ ••• __ •••• ' •••• 'm.nm nm •• ,_n ___ 

.1ow ~t.t ~s.\1.t.....,J ~~"l!a -h~,.!:Sc ~ £;...t,.J 
._ .. ~ •. ~!l ... w.ooA_At. •. ~;"S _sJ~~.1J .... _ ..... t'.1~:ko-~Av&.t~."."". j 
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Field Collection Form 

Project Name: _____________ _ 

Date: 

Sample [0 
Width of 

Corbicula sp. 

Estimated 
Biomass 
(gww) 

Page __ of __ 

Project no. __________ _ 

Crew: ___________ ___ 

Comments 

i.-- ... --..... -.--------t--.--... ---.. ---+---.--.--.- . ______________ -.C-___ --i 

~---.----.----.--.-.~.-.-.--.---.--.----.-.-----+-.-.. ----_._-------------' 

~__:_---fL.-----+_-----'--+---.-- .. -.-.--~.~.----.-.~ .... ---------i 
;.-.--.. -.--.. - ... -.-.-----.-- -.----.-.----.---+-.--.--.-----f----.-.-------------------i 

i-·-----~--+-----------+-----+-----------------

.'1-' --

, 
,--------~--.-----~----~------------------~ ! 
r-------~--------~----~-------------------~ 

, 
~-----.--.. --------- -.. ------.--+--------i-----~-
, 

, .......... -...... ---.-.-----+-.. ----...... -.. -.. -.---._., ... _._--1----_._-_._--_ .. _- -.--.. ---.-.--------------.----

.. _._ ............ _ ..... _ .. _-_ ... _ .. _-_._ .. _._ .. _._----+---_._--- _ .. __ ._--_._._----------

~------~-1-----~----4------.------------------, 
1---.------+-------+-----+-----------------------' 

.--' -------+-.--------+-----+-----------------------~ 
, 
f·-·------t-------t-------t---------------------+ 
! ; ... _ ....... __ . __ . __ ._--; -... ---'-----.-+~---------+----.-----------------~ 

c·······-······--·············-····--···_···-····+····--.... --........ -.-----.---.-- f----.-.--.--.-.--- .---.. --.--.. -.---.---.-.-------------j 

i····-~-····-··c·~-····~·-~---+~··------:c:-----··-:--- f---._--c-::--_. i--~~.----.-~-----------i 

. .., 
, __ c.~ .... c.~._ .................... _ ..... __ L_._ ................................................................. L. .... __ ..•.......••.. ___ .•..•••• _._ •.•. L ....... _._ .. ___ ... _ .. _ .... _~ .... _. __ . __ . ______ ... c __ ._.~ ... __ .. _~ ...... ~ .. _ .......... _ ........ _._ ... _ ...................... l 
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B2. Bioaccumulation 

ANC02458 
BZT0104(e)002458 



OJ 
N 
--I 
0 
-->. 

0 
.j::>. 

,..-... 

~» Oz 
00 1'0 0 .j::>.1'0 

l Ol.j::>. 
<DOl 

<D 

'. ~? ,~ 
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"Rite in the Rain" - A unloue All-Weather Writing 
paper created to shed water ond d~~anoe the 
written Image. It is widely used througtiout ·the world 
[or recording critical field data in all kinds "r":~eathEri' 
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Available in a variety of slandard and custOm printed' 
case-bound field beaks, loose leaf, spiral and stapled 
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For best results. use a pencil or an all-weather pen. 
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Table 2-1. Subyearling Chinook Tissue Sampling Stations and Sampling Methods. 

Station IDI River Mile Sampling Station Description 

TOI Mile 3-4 Downstream ISA-East Bank 

T02 Mile 6-7 Midstream ISA-West Bank 

T03 Mile 9-10 Upstream ISA-West Bank 

T04* Mile 17-18 Upriver Reference- East Bank 

Notes: 
1 Field replicates were collected at all stations. 

* Actual sampling station is I ,6R4 m downstream of target station. 

ISA = initial study area 

DO NOT QUOTE OR CITE 

Sampling Method 

Beach Seine 

x 
X 

X 

X 
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Table 2-2. Precipitation, River Flow, Stream Velocity, and Gage Height during Subyearling Chinook Tissue Collection Event. 

Sampling Dates Gage height (fti Average Stream 
Precipitation (in)2 

Min Max Avg. velocity (ft/s) 1 

5/1012005 -- -- 7.23 -- 0.25 
5/11/2005 -- -- 7.55 -- 0 
5/1212005 -- -- 8.45 -- 0 

Notes: 

1 USGS Water Resources Web Page - USGS 14211720 Willamete River at Portland, OR - http://waterdata.usgs.gov/nwis. 

2 National Weather Service Forecast Office, Portland, OR - http://newweb.wrh.noaa.gov/c1imate/index.php?wto=pqr. 

3 River flow data are estimated daily mean values. 

4 USGS Water Resources Department, Portland, OR. 

-- Data not available for these dates. 

DO NOT QUOTE OR CITE 
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River Flow (ft3/s)3,4 

23,400 
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Table 3-1. Actual Sampling Station GPS Coordinates and Nmnber of Beach Seine Rlms. 

GPS Coordinates for Each Area Sampled2 

Station 1 
Date X Start Y Start X End Y End Beach Seine Runs 3 

TOI-0l 5110105 7617199.34 718766.50 7617250.68 718624.34 Bl, B2 andB4 
TOI-02 5110105 7617411.57 718370.27 7617465.72 718255.75 B3 
T02-01 5110105 7626350.53 704013.53 7626433.18 703890.04 B5 
T02-02 5110105 7626477.04 703841.44 7626723.11 703550.64 BI-B4, B6-B8 
T03-01 5/11-12/05 7637219.62 694321.94 7637212.13 694004.78 BI-B7, B9-B16, B17-B21 

T03-024 5111/05 7637289.60 693858.94 7637394.60 693985.92 B8 
T04-01 5112/05 7649023.20 657877.63 7649038.90 657792.19 B4 andB5 
T04-02 5112/05 7649436.50 656915.59 7649485.54 656818.66 I3l-I33 
T04-03 5112/05 7649531.92 656764.64 7649646.50 656653.34 B6 andB7 

Notes: 

1 Each sampling station contained one to three beach seining areas, which are displayed in Figure 3-1. 

2 Coordinates given are in NAD_1983_HARN_StatePlane_Oregon_North_FTPS_3601_FeeCTnt1 

3 Beach seine nms were numbered sequentially for each station. 

4 One beach seine nm was attemped at this riprap area without success. 

DO NOT QUOTE OR CITE 
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Table 3-2. Capture and Release List ofFish Species during SubyeaTling Chinook Tissue Collection Event. 

Wild Chinook Hatchery Chinook Wild Springer Chinook Banded Killifish 
Date Station Captmed Released CaptUTed Released Captmed Released Captmed Released 

5/9/2005 T02 10 
5/10/2005 TOI 97 7 5 2 
5/10/2005 T02 98 4 2 
5/1112005 T03 62 16 
5/12/2005 T04 95 8 
5/12/2005 T03 10 8 

Total 362 29 0 5 0 0 28 

Smalmouth Bass Pumpkin Seed Steelhead Hatchery Juvenile Carp 
Date Station Captured Released Captured Released Captured Released Captured Released 

5/912005 T02 
5/10/2005 TOI 
5/10/2005 T02 
5/1112005 T03 2 2 
5/12/2005 T04 
5/12/2005 T03 

Total o 2 o 2 o 2 o 
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White Mountain Fish 
CaptUTed Released 

4 

0 5 

Largescale Sucker 
Captured Released 

2 
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Juv. Northern Stickle Back 
Captmed Released Captmed Released 

2 
2 

0 4 0 

Starry Flounder Goldfish 
Captured Released Captured Released 

2 

o 2 o 
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Table 3-3. Measurements of Lengths and Weights of Whole-body and Stomach Contents of Sub yearling Chinook. 

Stumach Cuntents 

Sample Number Total Length (mm) Fork Length (mm) Whole-Body Weight (g) Weight (g) 

TII!e Station ReI!licate ofFish Mean Min Max Mean Min Max Mean Min Max Total Total 

Tissue TOI 1 30 64 55 89 59 51 80 2.32 1.41 5.29 71.81 1.00 
2 30 66 55 80 61 51 75 2040 1.25 3.93 71.94 0.59 
3 30 67 58 75 62 53 70 2046 1.64 3.33 73.78 0.71 

T02 1 30 60 54 71 55 50 66 1.70 1.20 2.65 50.91 0.39 
2 30 60 54 74 56 50 68 1.84 1.25 3.35 55.26 0.86 
3 30 61 51 71 56 48 66 1.86 1.16 3.07 55.92 0043 

T03 30/24a 67 55 88 62 51 80 2.55 1.26 5.31 76042/59.28 0.77 

2 30/21 a 68 53 90 63 50 81 2.71 1.27 6.3 81.44/58.64 1.07 

3 12/27a 
61 55 78 57 51 72 1.89 1.22 3.93 22.67/58.87 0.18 

T04 30 67 53 85 62 50 79 2.54 1.17 5045 76.20 1.58 
2 30 72 55 87 66 50 80 3.21 1.18 5.72 96043 2047 
3 30 67 54 88 62 50 80 2.67 1.17 5.67 80.11 1.87 

Taxonomy TOI 7 65 61 71 62 57 75 2.27 2.03 2.86 15.91 
T02 8 61 54 69 57 51 63 1.85 1041 2.54 14.80 
T04 5 60 49 83 55 45 76 2.36 0.91 4.74 11.79 

]'Iotes: 

a The total of 72 fish for T03 was processed as the fish arrived at the lab. After the sampling effort ended, fish samples were redistributed among three 
replicates to achieve approximately 60 g of whole-body tissue sample per replicate. 

DO NOT QUOTE OR CITE 
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Table 3-4. Summary of Field QC Samples for Subyearling Chinook Tissue Collection Event. 

Parameter 

Whole Body 
Percent Lipids 
Percent Moisture 

Total Metals 
Butyltin Compounds 

Organochlorine Pesticides 

PAHs 

SVOCs 
Dioxins/Furans 

PCB Congeners (all 209) 

Stomach Contents 
PAHs 

PCB Congeners (all 209) 
Organochlorine Pesticides 

Taxonomy 

Notes: 

Samples1
,2 

12 
12 
12 
12 
12 
12 
12 
12 
12 

3 

3 
3 

20 

Field Rinsate 

Blanks3 

I 

I 

Total Number of 
Samples 

12 
12 
13 
13 

13 

13 
13 

13 

13 

3 

3 
3 

20 

I Field QC samples are included in the three sample replicates per station and counted as total sample numbers. 

2 Field split samples were not sampled because of fish catch limits. 

1 A field rinsate blank was collected at the end of the sampling event for all dissecting equipment. 

DO NOT QUOTE OR CITE 
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Table 3-5. Subyearling Chinook Tissue Samples Collected, Dates Sampled, and Analyses Conducted. 

Date Sampled SampleID PAHs 

5/10/05 LW2-T01-SCW-1 

5/10/05 LW2-T01-SCW-2 

5/10/05 LW2-T01-SCW-3 

5/10/05 LW2-T01-SCG X 

5/10/05 L W2-T02-SCW-1 

5/10/05 LW2-T02-SCW-2 

5/10/05 LW2-T02-SCW-3 

5/10/05 LW2-T02-SCG X 

5/11-12/05 LW2-T03-SCW-l 

5111-12/05 LW2-T03-SCW-2 

5/11-12/05 LW2-T03-SCW-3 

5/11-12/05 LW2-T03-SCG X 

5112/05 LW2-T04-SCW-l 

5/12/05 L W2-T04-SCW-2 

5112/05 L W2-T04-SCW-3 

5/12/05 LW2-T04-SCG x 

5/12/05 LW2-T901* 

Notes: 

I Field samples were collected io triplicates at all stations. 

,. Field lab dissecting tools and tray rinsate. 

Stomach Contents 

PCB Organo-
Congeners chlorine 
(full 209) Pesticides 

X X 

X X 

X X 

x x 

2 Insufficient Sample - Aoalysis not conducted because limited sample mass available. 

Percent Percent Total 
Taxonomy 

Lipids Moisture Metals 

x x x 

x X X 

x X X 

X 

x X X 

X X X 

x X X 

X 

X X X 

x X X 

X X X 

X 

X X X 

X X X 

X X X 

x 

X 

DO NOT QUOTE OR CITE 

Whole Body 

Butyltin 
Organo-

Compounds 
chlorine 

Pesticides 

x x 

X X 

X X 

IS2 X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 
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PAHs 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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PCB 
Dioxin 

SVOCs 
Furans 

Congeners 
(full 209) 

x x x 

X X X 

X X x 

IS2 X x 

TS2 X X 

IS2 X x 

X X X 

IS2 X X 

X X X 

X X X 

X X x 

X X X 

X X X 
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Table 4-1. Laboratory Methods [or Fish Tissue Samples. 

Analysis 

Organochlorine Pesticides 
(Whole-body samples) 

Lipids (Whole-body samples) 

Butyltin Compounds 
(Whole-body samples) 

Polycyclic Aromatic Hydrocarbons 

(Whole-body samples) 

Semivolatile Organic Compounds 

(Whole-body samples) 

Metals (Whole-body samples) 
Aluminum, antimony, arsenic, cadmium, copper, 
lead, nickel, silver, zinc 
Chromium 
Selenium 

Mercury 

Chlorinated Dioxins and Furans 
(Whole-body samples) 

Laboratory 

CAS 

CAS 

CAS 

CAS 

CAS 

CAS 

Axys 

Protocol 

EPA 3540C 
EPA 3640A 

EPA 3620B 

EPA 3540C 1 

Krone et a1. 1988 
Krone et al. 1988 

EPA 3540C 

EPA 3640A 

EPA 3620B 

EPA 3540C 

EPA 3640A 

EPA 3050B/PSEP 

EPA 3050B/PSEP 
EPA 3050B/PSEP 

EPA 7742 

EPA 7470 

EPA 1613B 

Sample Preparation 
Procedure 

Soxhlet extraction 
Gel permeation chromatography 

Florisil® cleanup 

Soxhlet extraction 

Solvent extraction 
Derivatization 

Soxhlet extraction 

Gel permeation chromatography 

Florisil® cleanup 

Soxhlet extraction 

Gel permeation chromatography 

Acid digestion 

Acid digestion 
Acid digestion 

Hydride generation 

Acid digestion/oxidation 

Soxhlet extraction 
Gel permeation chromatography 
Layered Acid/Base Si03 colunm 

I % deactivated basic Alumina 
Carbon celite 

DO NOT QUOTE OR CITE 
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Quantitative Analysis 
Protocol Procedure 

EPA 8081A GC/ECD 

CAS SOP Balance 

Krone et a1. 1988 GC/FPD 

EPA 8270C SIM GC/MS SIM 

EPA 8270C SIM GC/MS SIM 

EPA 6020 ICP/MS 

EPA 6010B ICP/AES 
EPA 7742 AAS 

EPA 7471A CVAA 

EPA 16138 HRGC/HRMS 

10f2 
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Table 4-1. Laboratory Methods [or Fish Tissue Samples. 

Analysis 

PCB Congeners 
(Whole-body samples and stomach content samples) 

Organochlorine Pesticides 
(Stomach content samples) 

Polycyclic Aromatic Hydrocarbons 
(Stomach content samples) 

Notes: 

Laboratory 

Axys 

Axys 

Axys 

I A portion of the pesticide extract will be used for lipids determination. 

AAS - Atomic absorption spectrometry 

CAS - Columbia Analytical Services 

CV AA - cold vapor atomic absorption 

EPA - U.S. Environmental Protection Agency 

GC/ECD - gas chromatography/electron capture detection 

GC/FPD - gas chromatographylflame photometric detection 

GC/MS - gas chromatography/mass spectrometry 

Protocol 

EPA 166gA 

EPA 3540C 
EPA 3640A 

EPA 3620B 

EPA 3540C 

EPA 3640A 
EPA 3630C 

Sample Preparation 
Procedure 

Soxhlet extraction 

Acid silica gel 
Layered Acid/Base silica gel 

I % deactivated basic Alumina 

Florisil® cleanup 

Soxhlet extraction 
Gel permeation chromatography 

Florisil® cleanup 

Soxhlet extraction 

Gel permeation chromatography 
Silica gel cleanup 

HRGCiHRMS - high resolution gas chromatography/high resolution mass spectrometry 

rCP/OES - inductively coupled plasma/optical emission spectrometry 

rCP/MS - inductively coupled plasma - mass spectrometry 

SIM - selected ion monitoring 

SOP - standard operating procedure 

DO NOT QUOTE OR CITE 
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Quantitative Analysis 
Protocol Procedure 

EPA 166gA HRGC/HRMS 

Axys SOP HRGC/HRMS 

Axys SOP HRGC/HRMS 
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Axys 
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DGPS 
EDD 
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EPA 
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FSP 
ISA 
LWG 
NAD 
NEA 
NOAA 
PAHs 
PCBs 
QA 
QC 
QAPP 
RIfFS 
RM 
SVOCs 
SDG 
USFWS 

LIST OF ACRONYMS 

Axys Analytical Services 
Columbia Analytical Services 
continuously operating reference station 
chemical of interest 
differential global positioning system 
electronic data deliverable 
Ellis Environmental Services 
U.S. Environmental Protection Agency 
Environmental Quality Information System 
field sampling plan 
initial study area 
Lower Willamette Group 
North American Datum 
NOliheast Analytical Laboratories 
National Oceanic Atmospheric Administration 
polycyclic aromatic hydrocarbons 
polychlorinated biphenyls 
quality assurance 
quality control 
quality assurance project plan 
remedial investigation and feasibility study 
river mile 
semivolatile organic compounds 
sample delivery group 
U.S. Fish and Wildlife Service 
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1.0 INTRODUCTION 

The remedial investigation and feasibility study (RIfFS) ofthe Portland Harbor 
Superfund Site includes several rounds of field sampling activities to investigate the 
nature and extent of contamination in the in-water portion of the Site, to assess 
potential risk to human health and the environment, and to develop cleanup 
alternatives, Round 1 chemical and biological sampling took place during the 
summer and fall of 2002, and these results as well as the results of physical studies 
that continued into the winter of2004 (e,g" the February 2004 bathymetry survey) 
are described in the Round 1 Site Characterization Summary Report (Integra12004a). 

Round 2 sampling activities included beach sediment and riverbed surface sediment 
sampling for chemical and toxicity testing (Integral 200Sc), subsurface sediment 
sampling for chemical analysis (Integral and Anchor 2005), fall 2004 and winter 
2005 surface water sampling for chemical analysis (lntegra1200Sd,e), and a 
groundwater evaluation pilot study (Integra1200Sa). 

This Round 2 Subyearling Chinook Tissue Collection Field Sampling Report only 
describes subyearling chinook tissue collection activities that occurred from April 11 
to May 12,2005. Field sampling reports for other Round 2 sampling are being 
submitted under separate cover. 

Except where noted, all Round 2 subyearling chinook tissue collection field 
activities, including navigational positioning, sample collection, sample handling 
and processing, and data management, followed guidelines specified in the 
Portland Harbor RIfFS Field Sampling Plan Subyearling Chinook Tissue 
Collection (Chinook Tissue FSP; Integra1200Sb), the Round 2 Quality Assurance 
Project Plan (QAPP; Integral and Windward 2004); the Round 2 Quality Assurance 
Project Plan Addendum 4: Subyearling Chinook Tissue Collection (Integral 
200S£); the Round 2 Quality Assurance Project Plan Supplement to Addendum 4: 
Subyearling Chinook Tissue Collection - Semivolatile Organic Compounds 
(Integra1200Sg); and the Round 2 Health and Safety Plan (Integra12004b). 

1.1 ROUND 2 SAMPLING OBJECTIVES 

The purpose of Round 2 sampling was to fill in data gaps for the RI and risk 
assessments as well initiate data collection for the FS. This sampling effort was 
intended to supplement data related to potential exposure of juvenile chinook 
salmon (Oncorhynchus tshawytscha) to site-related contaminants. The objectives of 
this study were to: 

• Detelmine the extent to which subyearling chinook salmon in the Portland 
Harbor area may accumulate chemicals of interest (COIs) 
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• Help estimate exposure of subyearling chinook by characterizing COl 
concentrations in stomach contents, 

Analytical results from the Round 2 sampling program will be summarized in a 
series of Round 2 site characterization reports, that will be published in 2005, 

1.2 REPORT ORGANIZATION 

The remaining sections of this document describe the field collection procedures used 
during Round 2 for subyearling chinook tissue samples, Section 2 provides a 
chronology of the sampling activities that took place during this phase of sampling, 
Section 3 describes the field sampling methods, quality assurance/quality control 
(QAlQC) samples, and deviations from the FSP, QAPP, and QAPP addenda, 
Laboratory sample handling and processing, and laboratory deviations from the FSP 
and QAPP, are described in Section 4, A summary offish tissue sampling is 
described in Section 5. Finally, references cited are listed in Section 6. 

Supporting information is provided in several appendices: 

• Appendix A: Field Notebook and Field Lab Notebook 

• Appendix B: Summary Report on Subyearling Chinook Salmon 
Reconnaissance Trip. Integral Internal Memorandum, April 12, 2005. 

• Appendix C: Field Lab Sample Processing Forms. 
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2.0 CHRONOLOGY OF FIELD OPERATIONS 

This report describes the Round 2 subyearling chinook tissue collection event that 
took place from May 10 through May 12,2005. Two site reconnaissance surveys 
were undertaken on April 11 and May 9, 2005, prior to initiation of the Round 2 
subyearling chinook tissue collection. The findings for the first reconnaissance 
survey of April 11, 2005 were reported as an internal memorandum (Appendix B). 
During this reconnaissance trip it was determined that wild subyearling chinook 
salmon were small in length and would not meet the FSP requirements for 
collecting fish in the size range between 50 and 80 mm. A followup reconnaissance 
trip on May 9, 2005 confirmed the presence offish that met the target size 
requirements, and sampling was initiated the following day. 

Regulatory agency and trustee members were present on May 10, 2005 to observe 
the first day of subyearling chinook collection and fish dissection. Observers 
included Eric Blishcke and Joe Goulet (EPA), Robert Neely (NOAA), Jeremy Buck 
(USFWS), Brent Finley (Environment International for the Tribes), Jeff Baker 
(CTGR) and Jean Zodrow (EPA). Brent Finley continued as an observer for the 
entire sampling event. 

Subyearling chinook tissue samples were collected at four target locations in the 
Willamette River from river mile (RM) 2 to RM 18. All stations identified in the 
FSP, including three stations within the study area and one station up river from the 
initial study area (ISA), were sampled (Table 2-1). One station (T03) was occupied 
twice in subsequent days to collect enough fish to generate field replicates for 
chemical analyses (see Table 3-1). 

Gage height on the Willamette River at Portland as well as local precipitation 
levels that occurred during the subyearling chinook tissue sampling period (May 10 
- 12) are shown in Table 2-2. 
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3.0 FIELD SAMPLING PROCEDURES 

The following sections summarize the procedures and methods used to collect 
Round 2 subyearling chinook tissue samples, including station navigation and 
positioning, sampling procedures, recordkeeping, sample handling, sample storage, 
and field QC procedures, Sampling procedures generally followed those detailed 
in the Chinook Tissue FSP (Integra12005b), Deviations from the FSP are 
discussed in Section 3,9, 

3.1 SAMPLING VESSEL 

Ellis Environmental Services (EES) (Portland, OR) provided a 20-foot aluminum 
jet sled for the collection of subyearling chinook fish tissue samples. 

3.2 NAVIGATION AND STATION POSITIONING 

Navigation equipment aboard the sampling vessel was provided and operated by 
Integral. Horizontal control was obtained using a computer-integrated, differential 
global positioning system (DGPS). The horizontal projection used for all sampling 
activities was the North American Datum of 1983 (NAD83). 

The navigation system consisted of a Trimble (Pro XRS) DGPS unit on the 
sampling vessel that received real-time differential corrections from the 
continuously operating reference station (CORS) at Appleton, WA. The Trimble 
DGPS antenna was secured on top of the handrail at the bow to achieve the most 
accurate position for each sample. Positional accuracies on the order of ± 2-3 
meters were achieved with this system. The Trimble DGPS receiver output the 
real-time positions to an integrated navigation software package (Trimble 
TerraSync version 2.41) on a laptop computer. 

The integrated navigation system displayed the vessel's position relative to the 
target sampling location in plan view on the laptop screen. The screen display and 
numeric navigation data, including range and bearing to the target sampling 
location, assisted the vessel operator in approaching andlor maintaining a station 
position while sampling. For beach seining stations, sampling was initiated once 
the vessel was positioned at one end of the beach, and the navigation system 
recorded the boat's positions throughout the sample collection effort until the boat 
reached the other end of the beach. The target sampling locations and the actual 
positions are included in Table 3-1. Figure 3-1 shows these actual locations as well 
as the target locations for all subyearling chinook samples collected. 
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3.3 FISH TISSUE SAMPLES 

Round 2 subyearling chinook tissue collection and processing generally followed 
the procedures specified in the Chinook Tissue FSP (Integral2005b) and associated 
QAPP and QAPP addenda (Integral and Windward 2004; Integral 2005f; Integral 
2005g). Deviations from the FSP and QAPP are discussed in Sections 3.9 and 4.4. 

3.3.1 Fish Sample Collection 
EES performed the fish sample collection using a 100-foot-long pole-seine for 
beach seining. A two-person crew hauled the seine to shore. One person held one 
end of the seine standing on the beach while the boat maneuvered the net out into 
the middle of the river. The boat then brought the net back to the beach after 
moving in an arc shape trying to capture the fish swimming near the shoreline. The 
boat was beached, and a second person stepped out of the boat to bring the other 
end of the beach seine to shore. As the net approached the beach, fish were driven 
into the net and hauled up on shore. All fish were handled with powder-free nitrile 
gloves and decontaminated dip nets and plastic buckets. The total number of fish 
were counted (Table 3-2), and only target subyearling chinook salmon were sorted 
into buckets. The remaining non-target fish were returned to the water. The buckets 
with fish were then transferred to the fish-processing team. 

The processing team quickly measured the fish fork lengths. If the fish were within 
the 50- and 80-mm target length, they were placed inside a large cooler with local 
river water and equipped with two small battery-powered portable aerators. All 
other fish were returned to the river. 

The beach seining continued until 95 fish had been captured, to obtain three 30-fish 
composite sample replicates for chemical analyses and at least five additional fish 
for taxonomical analyses of stomach contents. The live juvenile subyearling 
chinook were transported to the Lower Willamette Group's (LWG) Portland field 
laboratory for further sample processing. 

3.3.2 Fish Dissection and Sample Processing 
Live fish were transported to the field laboratory and transferred to two laboratory 
technicians. The technicians carried the cooler inside a sample processing room 
with positive air pressure and a ventilation fan equipped with a HEP A filter, 
created at the L WG field laboratOly. Technicians donned Tyvek® suits and booties. 
A sticky floor mat was placed at the door to remove any loose dirt particles from 
the feet before entering the clean room. The fish were removed from the cooler 
with a decontaminated dip net, euthanized by a quick blow to the head, wrapped in 
aluminum foil with the dull side touching the fish, enclosed in plastic bags, and 
placed in a refrigerator (+4 0c) until further processing of each individual fish. 
Dissection of the fish was conducted under the supervision of Dr. Robert Ellis 
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(EES), an experienced fisheries biologist. Fish were processed on stainless-steel 
trays that were decontaminated between each station, 
In the laboratory, each juvenile subyearling fish was measured and weighed using 
standard clean procedures (EPA 2000), Fish were first measured for total length 
and fork length by placing them flat on a measuring board, The total fish length 
was measured from the front of the jaw, which is most anterior to the end of the 
longest caudal ray when the rays are squeezed together, but excluding the caudal 
filaments, to the end of the tail. Fork length was measured from the tip of the snout 
to the posterior end of the middle caudal rays (Table 3-3), 

After length measurements, fish were weighed, and the weight was recorded in the 
sample processing form (Appendix C), The scale used for all weight measurements 
had an accuracy of ±0.001g. A running total was maintained of the weights in the 
replicate, and the final weight per replicate was recorded in Table 3-3. 

Once weighed, the internal organs were removed by carefully cutting the fish open 
from the esophagus to the anus using clean surgical techniques. The internal organs 
were removed, and the stomach was carefully separated from the other organs in 
the stainless-steel pan. The stomach was cut open, and a brief description of the 
contents was recorded in the sample processing form. The stomach contents were 
scraped out, weighed, and placed in a 100-mL amber glass vial kept on ice. The 
weight of the stomach contents was recorded in the sample processing form 
(Appendix C). The stomach content composite samples were frozen and stored at-
200 e until analyzed. The remaining organs and the stomach tissue (i.e., empty, 
scraped out stomach) were returned into the body cavity and included in the whole
body chemistry analysis. 

Each whole-body fish sample (without stomach contents) was wrapped in 
aluminum foil with the dull side touching the fish, enclosed in plastic bags with an 
identification label, and stored in a refrigerator (+4 0C) until the remaining fish in 
the replicate sample were processed. At this point, all whole bodies in the replicate 
sample were unwrapped from their individual foil and wrapped together in 
aluminum foil with the dull side touching the fish. At stations TO 1, T02, and T04 
more than 90 fish were collected, and each of the three replicates consisted of 30 
fish (Table 3-3). At station T03, only 72 fish were collected. These fish were 
processed in the laboratory as they arrived from the field under the assumption that 
90 fish would be collected. At the end of the field effort, the 72 fish were 
redistributed among the three replicates so that the whole-body weight in each 
replicate was close to 60 grams. The number offish per replicate was 24, 21, and 
27, respectively (Table 3-3). The fish were enclosed in a plastic bag with an 
identification label. Once packaged, the whole-body fish samples were frozen and 
stored at -20oe until homogenized and analyzed. 
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Taxonomic identification of prey items in the stomach contents was performed on 
randomly selected fish from the three stations where more than 90 fish were 
collected, The number of fish per station was as follows: seven fish at TO 1, eight 
fish at T02, and five fish at T04 (Table 3-3). Length measurements were performed 
on the fish as above, the fish were weighed, and the information was recorded in 
the sample processing form. A running total of the weights was maintained, and the 
final weight per station was recorded in Table 3-3. The stomach contents were 
scraped out, placed in a glass vial, and preserved with 90% denatured alcohol. 

3.4 SAMPLE IDENTIFICATION SCHEME 

All samples were assigned a unique identification code, as described in Section 
2.S.2 of the Chinook Tissue FSP (IntegraI200Sb), based on a sample designation 
scheme designed to meet the needs of field personnel, data management, and data 
users. This code indicates the project phase, sample type, and level of 
replication/duplication. Station location identification numbers for each target 
location are listed in Table 2-1 and mapped in Figure 3-1. 

3.5 EQUIPMENT DECONTAMINATION PROCEDURES 

Decontamination procedures for all sample handling and compo siting equipment 
followed procedures summarized below and detailed in Appendix A of the Chinook 
Tissue FSP (IntegraI200Sb). 

3.6 FIELD QUALITY CONTROL/QUALITY ASSURANCE 

Field QA/QC samples were collected in association with the subyearling chinook 
tissue sampling effort. The QC samples that were collected during this phase of the 
Round 2 sampling effort are described below. 

3.6.1 Field Replicates 
Three field whole-body tissue composite replicate samples were collected at all 
sampling stations. Field replicates were generated by collecting 30 subyearling 
chinook per composite at stations T01, T02, and T04. At station T03, 72 fish were 
collected and the three replicates had 24,21, and 27 fish, respectively (Table 3-3). 
Field replicates of whole-body tissue were collected to assess the within-station 
heterogeneity associated with the overall sampling process from station positioning 
through sampling homogenization. 

Stomach contents of all 30 fish in each replicate were compo sited into a single 
sample producing three replicate stomach contents samples per station (Table 3-3). 
At the laboratory, the three replicate stomach contents samples were further 
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composited and homogenized to create a single stomach content sample per station 
to obtain the approximately 2 grams necessary for chemical analyses. 

3.6.2 Equipment Rinsates and Temperature Blanks 
Inadvelient introduction of chemical contaminants during sampling and analytical 
activities is assessed by the analysis of rinsate blanks. Field QC samples for this 
study were limited to rinsate blanks for fish dissection equipment. Rinsate blanks, 
consisting of aqueous sampling equipment rinsates, were generated for all chemical 
parameter groups based on 5% of the subyearling chinook sampling stations and 
submitted for analysis to the laboratory (Table 3-4). 

Temperature blanks were used to measure and ensure cooler temperature upon 
receipt to the laboratory. One temperature blank was prepared and submitted with 
each cooler shipped to the analytical laboratory. The temperature blank consisted 
of a 50-mL plastic vial containing deionized water that was packed into the cooler 
in the same manner as the rest of the samples and labeled "temp blank." 

3.7 SAMPLE HANDLING, STORAGE, TRANSPORT, AND CUSTODY 

Sample processing and storage, as well as sample transport and custody, are 
described in the following sections. 

3.7.1 Fish Tissue Sample Handling and Storage 
Fish tissue samples were processed and handled as described in Section 3.3. The 
fish were transported live in a cooler with battery-powered aerators from the field 
to the field laboratory. Composite whole-body tissue samples were processed and 
wrapped in foil, placed inside a plastic bag with a sample identification label, and 
frozen. Composite stomach contents were placed in jars, capped, labeled, and 
frozen. All frozen samples stored at the field laboratory were shipped on ice at a 
later date to the analytical laboratories. Stomach contents of five to eight fish per 
sampling station were placed in a jar with 90% denatured alcohol, capped, labeled 
and stored at the field laboratory. Alcohol-preserved samples were shipped to the 
taxonomical analytical laboratory at a later date. 

3.7.2 Sample Transport and Custody 
Sample custody procedures are described in Section B3 of the Round 2 QAPP 
(Integral and Windward 2004). In summary, samples were packed to prevent 
breakage and separated in the shipping container by bubble wrap and/or other 
shock-absorbent material. Loose ice was then placed in the cooler to maintain a 
temperature of approximately -20°C. A temperature blank was added to each 
cooler, and the associated chain-of-custody forms were placed into a zip-locked 
bag and taped on the inside lid of each cooler. Each ice cooler was sealed with 
shipping tape and three chain-of-custody seals, which included the project name, 
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date of shipment, and the name of the person sealing the cooler. Samples were 
transported to the analytical laboratories directly by courier, with the exception of 
the stomach content samples and subsamples of whole-body tissue, which were 
delivered directly to Axys Analytical Services by Integral and CAS staff. All other 
samples that were preserved in 90% denatured alcohol followed the same packing 
procedure as above, with the exception of adding ice and temperature blanks. 

3.8 FIELD DOCUMENTATION 

All field activities and observations were noted in bound field logbooks (Appendix 
A). Information included personnel, date, time, station designation, sampler, types 
of samples collected, and general observations. Any changes that occurred at the 
site (e.g., personnel, responsibilities, deviations from the Chinook Tissue FSP) and 
the reasons for these changes were documented in the field logbook. 

A sample chain-of-custody form was established in the field lab for each sample 
before it was shipped from the field lab to the analytical laboratories. A complete 
set of the project chain-of-custody forms are kept in the project file at Integral's 
Olympia, W A office. 

3.9 DEVIATIONS FROM THE SUBYEARLING CHINOOK FSP 

This section discusses subyearling chinook tissue sampling deviations from the 
Chinook Tissue FSP (Integral 2005b). 

3.9.1 Sampling Method Deviations 
The fish were not anesthetized with MS-222 before being measured in the field. All 
fish that were visually estimated to be within the target size range were quickly 
transferred into the cooler without taking any measurements. 

At sampling station T03, it was not possible to obtain the goal of95 fish because of 
an absence of target-size fish in that area. Only 72 fish were collected at T03. 

Fish sample identification labels were not included in the log forms as specified in 
the FSP (see field lab forms in Appendix C). Table 2-1 correctly shows sample 
identifications as specified in the FSP. All fish sample identifications will be 
corrected before being entered into the database. 

3.9.2 Sampling Station Deviation 
The upriver sampling station T04 was collected 1,684 meters north of the target 
sampling station site and 1,259 meters south of the alternate sampling station T09. 
The actual sampling station was labeled as T04 (Figure 3-1). 
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3.10 QUALITY ASSURANCE/QUALITY CONTROL 

Any difficulties in sampling or inconsistencies and discrepancies from the 
approved FSP were discussed and resolved during daily teleconferences between 
key field staff and EPA agency team members, 

Table 3-4 summarizes the number of fish tissue samples collected by analyte group. 
Overall, the field QC program was implemented as defined in the Chinook Tissue 
FSP (Integral2005b), the Round 2 QAPP (Integral and Windward 2004), and 
addenda (Integral2005f,g). 
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4.0 LABORATORY ANALYSES 

This section summarizes the chemical analyses performed on whole-body tissue and 
stomach contents of subyearling chinook salmon, Analytical methods generally 
followed those described in the Round 2 QAPP (Integral and Windward 2004) and 
addenda (IntegraI2005f,g), Deviations from the QAPP are detailed in Section 4,3, 
Table 3-5 lists the analyses conducted on each sample, and the analytical methods are 
compiled in Table 4-1. 

The standard chemical suite for whole-body fish tissue included percent lipids, 
percent moisture, total metals, butyltin compounds, organochlorine pesticides, 
polycyclic aromatic hydrocarbons (P AHs), semivolatile organic compounds 
(SVOCs), dioxins and furans, and polychlorinated biphenyl (PCB) congeners (full 
list of 209 congeners). 

The stomach (gut) contents of five to eight individuals from each fish composite 
were separated for identification and enumeration of prey species (Table 3-3). The 
remaining stomach contents were analyzed for PAHs, PCB congeners (full list of 
209 congeners), and organochlorine pesticides. 

4.1 CHEMICAL ANALYSES 

Two laboratories are conducting the chemical analyses of subyearling chinook 
tissue samples. Columbia Analytical Services (CAS; Kelso, Washington) is 
conducting sample homogenization and analysis for percent lipids, percent 
moisture, total metals, butyltin compounds, organochlorine pesticides, and SVOCs 
in whole-body tissue. Axys Analytical Services, Ltd. (Axys; Sydney, B.C., 
Canada) is performing sample homogenization of the stomach content samples and 
conducting the analyses for dioxins and furans and PCB congeners (full list of209 
congeners) in whole-body tissue, and organochlorine pesticides, PCB congeners, 
and P AHs in stomach contents. 

4.2 TAXONOMICAL ANALYSIS 

The stomach contents of fish samples from all three sampling stations were shipped 
to EcoAnalysts Inc. (Moscow, Idaho) for taxonomical identification (Table 3-3). 

4.3 DATA MANAGEMENT 

Once the laboratories have completed their internal QA/QC checks, they will 
export the analytical data (sample, test, batch, and result information) into comma
delimited text files with data columns arranged in an order that is recognized by the 
project's Environmental Quality Information System (EQuIS) database. These 
electronic data deliverables (EDDs) are e-mailed to Integral where they are 
checked for proper EQuIS stmcture and appended with specific information that 
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was unknown by the labs, such as sampling location, composite information, and 
field replicate and split information. If any problems are found in the structure of 
the EDDs, then the laboratory is notified and asked to correct the problem and 
resubmit the EDD. Each emailed EDD transmission, with the original, unaltered 
EDD attachment, is stored to document and track the laboratories' delivery of 
electronic data to Integral. 

When the EDD is corrected and complete, they are checked electronically by 
loading them into the temporary section ofIntegral's L WG project database. In the 
process ofloading, EQuIS checks the EDDs for correct lookup codes (such as for 
analytes, test methods, and sample matrices); proper relationships for results, tests, 
batches, and samples (to ensure all results match with a test, tests with samples, and 
sample/test pairs with batches); and that all derived samples (such as replicates, 
splits, and matrix spikes) have corresponding parent samples. 

In addition to these checks, EQuIS also checks "less important" characteristics, 
such as date and time formats and text field lengths, to ensure consistency 
throughout the database. Any error prevents the EDD from loading until the error 
is corrected. If errors are found that are related to the way the laboratory is 
reporting the data or constructing the EDD, then the laboratory is notified and 
asked to correct the problem and resubmit the EDD. If errors are related to Excel 
automatically formatting date and time fields, for example, then the error is 
corrected and steps are taken to avoid repeats of the problem (such as changing 
default settings in the software). Sucessfully loaded EDDs are saved to document 
and track the data that were loaded into Integral's L WG project database. 

Each verified and accurate EDD is provided to the Round 2 data validation 
contractor (EcoChem, Seattle, WA) for data review and validation. These EDDs 
are also stored in a temporary section of the project database where they can be 
queried and examined, if desired, until validation is complete. As EcoChem 
completes validation of the data by sample delivery group (SDG) or small groups 
of SDGs, the validator qualifiers and reason codes are applied to the data in the 
temporary section of the database. The validated data are then merged into the 
permanent project database. During the merging process, all previously performed 
electronic checks are repeated to ensure nothing was incorrectly modified with the 
application of the validation results. 

Several queries have been set up in the permanent project database to translate the 
data structure to a form compatible with National Oceanic Atmospheric 
Administration's (NOAA) Query Manager. The data translation includes creating 
station and sample identifiers, converting the sample type code, and changing the 
date format. The translated data are imported into an Access file provided by 
NOAA that contains template tables for the Query Manager structure. 
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Integral's LWG project database contains all ofthe data reported by the analytical 
laboratories, This includes field and lab replicates, lab dilutions, results for the 
same analyte from multiple analytical methods (SW8270 and SW8270-SIM, for 
example), and laboratory QA samples, such as matrix spikes, surrogates, and 
method blanks, 

4.4 LABORATORY DEVIATIONS FROM THE QAPP 

Samples were analyzed as described in the Round 2 QAPP (Integral and Windward 
2004) and addenda (IntegraI2005f,g), For selected whole-body samples, the total 
homogenized mass was less than 50 grams, Subsamples for chemical analysis were 
generated in order of priority defined in the Chinook Tissue FSP (Integral 2005b) 
and QAPP (Integral 2005 f,g), 

Additional details regarding deviations of sample analyses and any specific 
difficulties encountered by the laboratories during analysis ofthe subyearling 
chinook tissue samples will be provided in the 2005 Round 2 Subyearling Chinook 
Tissue Data Report, 
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5.0 SUMMARY OF FISH TISSUE SAMPLING 

As illustrated in Figure 3-1 and Tables 2-1, 3-1 through 3-5, and 4-1, the 
subyearling chinook tissue sampling program was conducted in close accordance 
with the sampling program described in the Portland Harbor RIfFS Field Sampling 
Plan,' Subyearling Chinook Tissue Collection (Integral 2005b); the Round 2 QAPP 
(Integral and Windward 2004); the Round 2 Quality Assurance Project Plan 
Addendum 4: Subyearling Chinook Tissue Collection (lntegraI2005f); and the 
Round 2 Quality Assurance Project Plan Supplement to Addendum 4: Subyearling 
Chinook Tissue Collection - Semivolatile Organic Compounds (IntegraI2005g), 

Deviations from the planned approaches are described above and were generally 
coordinated with the EPA team prior to their implementation, 

The subyearling chinook tissue data being generated from this effort will be 
evaluated in conjunction with the data collected and reported in the 2005 Round 2 
Subyearling Chinook Tissue Data Report, 
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1.0 INTRODUCTION 

The remedial investigation/feasibility study (RIfFS) of the Portland Harbor 
Superfund Site in Portland, Oregon, is being conducted in three major sequences of 
investigative field work. Round 2 sediment sampling was performed during 
multiple field efforts in the summer and fall of 2004 (hereafter referred to as 
Round 2A). Round 2 sampling was intended to refine the understanding of the 
physical dynamics of the river system, to gather remaining data for the RI and risk 
assessments, and to initiate collection of data for the FS. 

Subsurface core sediment samples were collected at numerous stations between 
river mile (RM) 2 and RM 11, as well as at several upstream locations between RM 
16 and RM 25, and analyzed for a full suite of chemicals. A portion of each of the 
core sediment samples was frozen and archived for possible future analyses, in 
accordance with the subsurface (core) sampling approach in the Round 2 Field 
Sampling Plan (FSP) for Sediment Sampling and Benthic Toxicity Testing (Integral 
etal. 2004b). 

After a review of the spatial vertical trends of the Round 2A analytical results for 
subsurface sediment, gaps were noted for several "indicator chemicals" in the data 
set. Therefore, a decision process was enacted to select archived subsurface 
samples for analysis to supplement the data set. The resulting list of selected 
samples and analyses was provided in the Round 2 FSP Addendum for Analysis of 
Archived Sediment Samples (IntegraI2005b). The U.S Environmental Protection 
Agency (EPA), in their comments on the Round 2 FSP Addendum, requested 
additional archive samples and specific target analytes (EPA 2005, pers. comm.). 
This Round 2A Archived Core Sediment Data Report reviews the approach used to 
select the original list of archived core sediment samples, as well as those 
additional samples and analyses requested by EPA, and presents the results of all 
analyses. The PCB Congeners in Archived Round 2A Surface Sediment Data 
Report (IntegraI2005a) was submitted under separate cover. 

In addition to the Round 2 FSP Addendum (Integral 2005b), archived core sediment 
sample analyses followed guidelines in the Round 2 Quality Assurance Project Plan 
(QAPP; Integral and Windward 2004) as well as QAPP Addendum 2 (Integral 2004). 

The remaining sections of this report describe the archived sample selection process 
(Section 2); chemical analyses, data quality, laboratory deviations, and data 
management (Section 3); archived core sediment sample results (Section 4); and 
references (Section 5). 

Supporting information is provided in the following three appendices: 

• Appendix A: Data Quality Summary 
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• Appendix B: SCRA (site characterization and risk assessment) Database, 
Excel Flat File Format (on CD) 

• Appendix C: EcoChem Data Validation Report (on CD), 
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2.0 ARCHIVED SAMPLE SELECTION 

This section describes the overall sampling objective and the sample selection 
approach that culminated in the selection of archived core sediment samples. 

2.1 SAMPLE SELECTION OBJECTIVE 

The overall objective of this archived sample selection and analysis effort was to 
further define the spatial vertical extent of contaminants in the study area. 
Archived sample selection was based on a review of the spatial vertical trends in 
the Round 2A sediment data, and data gaps for certain indicator chemicals such as 
polychlorinated dibenzo-para-dioxins/polychlorinated dibenzofurans (PCDD/Fs) 
and polychlorinated biphenyl (PCB) congeners. EPA requested the analysis of 
PCBs as congeners to assist with source identification and to develop a better 
understanding of the relationship between PCB Aroclors and congeners (EPA 
2005, pers. comm.). Furthermore, due to the large number of analytes measured, it 
was not practicable to base the sample selection on all chemicals for which Round 
2A data were available. Therefore, the selection process was based on a subset of 
the indicator chemicals presented in the Round 2A Sediment Site Characterization 
Data Summary Report (Integral 2005c) and the general decision guidelines detailed 
below. 

2.2 SAMPLE SELECTION AND CHEMICAL SELECTION APPROACH 

During Round 2A core sediment processing, 128 core segments were archived 
without analysis. Because the core processing sampling plan (Integral et al. 2004b) 
defaulted to the analysis of the top two core segments below the surface segment 
(i.e., core segments B and C), the archived segments were most often the core 
segments D, E, F, etc. These deeper segments typically occurred more than 5 feet 
below mudline. Also, because the collocated surface grab sample (0-30 cm) was 
analyzed to characterize the sediment surface layer for each location, the top 30 cm 
of the core, the "A" segment, was also typically archived. Consequently, in 
addition to the 128 core segments, approximately 200 "A" core segment samples 
were also archived (IntegraI2005a). 

The Round 2A surface and subsurface distributions of27 indicator chemicals are 
mapped in the Round 2A Sediment Site Characterization Report (IntegraI2005c). 
These indicator chemicals include contaminants that were frequently detected in the 
study area in both the historical sediment data sets and the POltland Harbor RIfFS 
Round 1 and 2 sampling events. These 27 chemicals include metals, butyltins, 
PCBs, pesticides, polycyclic aromatic hydrocarbons (P AHs), other semivolatile 
organic compounds (SVOCs), volatile organic compounds (VOCs), and PCDD/Fs. 
The historical distributions of most of these chemicals were mapped in the Portland 
Harbor RI/FS Programmatic Work Plan (Integral et al. 2004a). 
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F or this archived sample selection process, a subset of 16 of the 27 chemicals 
mapped in the Round 2 data summaty report was evaluated (Table 2-1). The 16 
chemicals included those that can be analyzed in a frozen archived sample (i.e., 
VOCs were not included) and encompassed the major "archive-able" compound 
groups (metals, SVOCs, PCBs, pesticides, and PCDD/Fs). When possible, the 
summed parameters for a compound group (e.g., total PCBs) were included as the 
screening chemical rather than the individual chemicals (e.g., Aroclor 1260) to 
capture broad trends in contaminant nature and extent. 

After examining the nature and extent chemical maps in the Round 2A Sediment 
Site Characterization Report, a set of guidelines was developed to select the 
archived samples for analysis. These guidelines, which were discussed in the 
Round 2 FSP Addendum (Integral 2005b), were then applied to the nature and 
extent maps for each of the 16 sample screening chemicals. A final list of archived 
samples was then developed. 

2.3 SELECTED ARCHIVED SAMPLES AND SAMPLE ANALYSIS 

A total of 113 archived core segment samples were identified based on the nature 
and extent evaluation described above. EPA requested additional spatial coverage 
and vertical delineation and, through negotiations, added 130 more samples to the 
original list, for an overall total of 243 archived samples. Table 2-1 lists the 
archived samples selected for analysis, the primary decision guideline used to 
select the sample (color coding), and the chemical analyses performed on each 
sample. In addition, the table identifies a few instances where archived samples 
were not available for analysis (CI69-D, C283-D, C392-D, C397-C, C415-A, and 
C474-D) due to limited sample volume. An archived sample for G415 (a surface 
grab sample) was substituted for C415-A and analyzed. Selected archived core 
segment samples are shown spatially in Figure 2-1. 

All analyses were conducted in accordance with the Round 2 QAPP and relevant 
QAPP addenda (Integral and Windward 2004, Integral 2004). With the exception 
of grain size, all samples were analyzed within the I-year holding time for a frozen 
sample (see Section 3.4). 
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3.0 LABORATORY ANALYSIS AND DATA MANAGEMENT 

This section describes the analytical methods, laboratory reporting, data validation, 
and data management for the analysis of Round 2A archived core sediment 
samples. 

3.1 CHEMICAL ANALYSES 

Selected archived samples were analyzed by Columbia Analytical Services (CAS) 
for all parameters except PCB congeners, which were performed by Alta Analytical 
(Alta). 

All laboratory methods followed EPA-approved project analytical protocols. 
Laboratory methodology details are provided in the Round 2 QAPP (Integral and 
Windward 2004) and in the Corrective Action Plan: SVOC Analyses in Sediment 
Core Samples (Integral 2004, pers. comm.). Analytes, analytical concentration goals, 
project-specific reporting limits, and analytical methods for sediments are included in 
these documents. For SVOCs, a series of three analyses were used to optimize 
sensitivity and manage interferences. These included analysis of P AHs by gas 
chromatography/mass spectrometry (GC/MS) with selected ion monitoring (SIM), 
analysis oftri- through pentachlorinated phenols by GC/electron capture detector 
(ECD), and analysis of the remaining SVOCs by GC/MS in full scan mode. 

Laboratory quality assurance (QA) was implemented as described in the Round 2 
QAPP and according to the laboratories' respective QA programs, plans, and 
standard operating procedures (SOPs). 

3.2 DATA VALIDATION 

The data validation subcontractor for the Round 2 archived core sediment data was 
EcoChem, Inc., located in Seattle, W A. As required by the Round 2 QAPP and 
QAPP Addendum 2 (Integral and Windward 2004, Integral 2004), approximately 
10 percent of the archived sediment data were fully validated, and the remaining 
data were subjected to Level 3 data validation, which includes the evaluation and 
assessment of the sample results and applicable quality control results reported by 
the laboratory. The data validation reports are provided in Appendix C. 

3.3 DATA QUALITY AND USABILITY 

Data generated in the field and at the laboratories were verified and validated 
according to the criteria and procedures described in the Round 2 QAPP and QAPP 
Addendum 2 (Integral and Windward 2004, Integral 2004). Data quality and 
usability were evaluated based on the results of the data validation and the data 
quality objectives (DQOs) for the Round 2 data. The performance criteria in the 
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QAPP included project analytical goals for precision, accuracy, representativeness, 
completeness, and comparibility (P ARCC) of the Round 2 data. 

The precision, accuracy, representativeness, and comparability of the data were 
assessed during data validation, as described in the Data Validation section 
(Section 2.1 of Appendix A) and in the Round 2 QAPP. Completeness was 
calculated by comparing the total number of acceptable data (non-rejected data) to 
the total number of data points generated. Completeness for the Round 2A 
archived core sediment data is summarized by parameter group in Appendix A, 
Table A-2. Completeness was >99% overall, which exceeds the QAPP 
completeness objective of95%. 

3.4 LABORATORY DEVIATIONS FROM ROUND 2 QAPP AND QAPP 
ADDENDUM 2 

Archived core sediment samples were analyzed as described in the Round 2 QAPP 
and QAPP Addendum 2, with a few exceptions. 

Some samples were extracted several days outside the holding time criterion of one 
year; however, as all sediment samples were placed in archive and preserved by 
freezing at or below -20 °C, no action was taken. All extracts were analyzed within 
the holding time criterion. 

Mercury analyses were performed well beyond the QAPP-specified, ISO-day 
holding time for frozen sediments. All results were positive and were estimated (J) 
to indicate a potential low bias. A total of fourteen (14) mercury results (2.7% of 
all archived sediment metals results) were estimated based on holding time outliers. 

The QAPP-required holding time criterion for TOC for archived sediments is one 
year from date of sampling to date of analysis. The QAPP-required holding time 
criterion for grain size and specific gravity is 6 months from date of sampling to 
date of analysis. Some TOC analyses were performed outside the holding time of 
one year; however, as all sediment samples were stored frozen and the TOC content 
should be stable, no qualifiers were applied. All of the grain-size and specific 
gravity analyses were performed significantly beyond the 6-month holding time 
criterion. In addition, the sediment samples were frozen, which could potentially 
alter the results for these tests. Due to this, the results for grain size and specific 
gravity were estimated (J/UJ). A total of 2,197 data points (72% of all archived 
sediment conventional parameter results) were estimated based on holding time 
exceedances and sample preservation conditions. 

The selected data qualified as noted above are fully usable for all data uses 
summarized in the Round 2 FSP and FSP addendum. 
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3.5 DATA MANAGEMENT 

Once CAS and Alta completed their internal quality assurance/quality control 
(QA/QC) checks, they exported the analytical data (sample, test, batch, and result 
information) into comma-delimited text files with data columns arranged in an 
order that was recognized by the project's Environmental Quality Information 
System (EQuIS) database. These electronic data deliverables (EDDs) were e
mailed to Integral where they were checked for proper EQuIS structure and 
appended with specific information that was unknown by the lab, such as sampling 
location, composite information, and field replicate infOlmation. If any problems 
were found in the structure of the EDDs, then the laboratory was notified and asked 
to correct the problem and resubmit the EDD. Each emailed EDD transmission, 
with the original, unaltered EDD attachment, was stored to document and track the 
laboratories' delivery of electronic data to Integral. 

When the EDD was corrected and complete, the EDD was checked electronically 
by loading it into the temporary section of Integral's Lower Willamette Group 
(L WG) project database. In the process ofloading, EQuIS checked the EDDs for 
correct lookup codes (such as for analytes, test methods, and sample matrices); 
proper relationships for results, tests, batches, and samples (to ensure all results 
matched with a test, tests with samples, and sample/test pairs with batches); and 
that all derived samples (such as replicates and matrix spikes) had corresponding 
parent samples. 

Tn addition to these checks, EQuTS also checked "less important" characteristics, 
such as date and time formats and text field lengths, to ensure consistency 
throughout the database. All EDDs were prevented from loading until the error 
was corrected. If errors were found that were related to the way the laboratory 
reported the data or constructed the EDD, then the laboratory was notified and 
asked to correct the problem and resubmit the EDD. If errors were related to Excel 
automatically formatting date and time fields, for example, then the error was 
corrected and steps were taken to avoid repeats of the problem (such as changing 
default settings in the software). Successfully loaded EDDs were saved to 
document and track the data that were loaded into Integral's LWG project database. 

Each verified and accurate EDD was provided to the Round 2 data validation 
contractor (EcoChem, Seattle, WA) for data review and validation. These EDDs 
were also stored in a temporary section of the project database where they could be 
queried and examined, if desired, until validation was complete. As EcoChem 
completed validation of the data by sample delivery group (SDG) or small groups 
of SDGs, the validator qualifiers and reason codes were applied to the data in the 
temporary section of the database. The validated data were then merged into the 
permanent project database. During the merging process, all previously performed 
electronic checks were repeated to ensure nothing was incorrectly modified with 
the application of the validation results. 
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Several queries were set up in the permanent project database to translate the data 
structure to a form compatible with the National Oceanic & Atmospheric 
Administration's (NOAA's) Query ManageL The data translation included 
creating station and sample identifiers, converting the sample type code, and 
changing the date format The translated data were imported into an Access file 
provided by NOAA that contained template tables for the Query Manager structure, 

Integral's LWG project database contains all of the data reported by the analytical 
laboratories, This includes field and lab replicates, lab dilutions, results for the 
same analyte from multiple analytical methods (SW8270 and SW8270-SIM, for 
example), and laboratory QA samples such as matrix spikes, surrogates, and 
method blanks, The data handling rules described in Guidelines for Data 
Averaging and Treatment of Non-detected Values for the Round 1 Database 
(Kennedy Jenks et aL 2004) were used to create a data set for the site 
characterization and risk assessment (SCRA) data users that was simpler: the data 
set contained only one result per analyte per sample and excluded all of the 
laboratory QA results, This involved creating a SCRA database that excluded lab 
QA results, contained only the most appropriate dilution result and analytical 
method for each analyte, and contained the average of replicates, Excluding the lab 
QA results was a simple database quelying step, Selection of the most appropriate 
dilution was either done by the repOliing laboratory or by the data validatoL 
Selection of the most appropriate analytical method was described in the guidelines 
document and was accomplished by flagging the appropriate method in the project 
database, 

The guidelines document described the rules used for averaging data and carrying 
qualifiers, Because it was the most data-manipulation-intensive procedure, the data 
were divided into subgroups and approximately 40% of each subgroup was 
verified, If any problems were found with the averaging, then 100% of the 
subgroup was verified and problems were corrected, The preliminary SCRA 
database was compiled into a series of database-compatible Excel tables and 
distributed to the SCRA data users, The SCRA database is provided on CD in 
Appendix B, 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in pali, 

8 

ANC02554 
BZT0104(e)002554 



LWG 
Lower Willamette Group 

Portland Harbor RIIFS 
Round 2A Archived Core Sediment Data Report 

May 8, 2006 
DRAFT 

4.0 ROUND 2A ARCHIVED SUBSURFACE SEDIMENT RESULTS 

Round 2A chemistry results for the archived subsurface sediment samples are 
presented in Table 4-l. Review and evaluation of the archived data and spatial 
trends in the distribution of contaminants will be presented in the Comprehensive 
Round 2 Site Characterization Report. 
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10126/2004 LW2-C40S-B 

0 10126/2004 LW2-C40S-E ;C40~711,' C405c·ll, OIOS.E,', 1000',1l ". 
-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 
1'0 0 
011'0 
(J)0l 
<O(J) 

<0 

PESTICIDESIPCBs 

Metals HgOnly "'-~'"'" Allalv~e~ Anal ~h. TBT Allalv~e~ PCBs Congeners Total DDTs Chlordancs 

X 

IQ302.;D <', ClQZ'D', ,", 
X X 1t)3J4~ h', 1tJ31J4.D:: ' Cn4-D ,', 
X 
X X Ittlt? , 

X X C341.Jl C347-1l 

X X 014!i, , <1111>'1)·' 

• X -1C3'72C3'X~f% 
X :;37H1,', 

X 
1li_1{~~~; 

X 
Iir_~~i'; 

X 04UO-)) 

Q401,F' C401.;F 
X 

X C4li~1{~~Jf; 

DO NOT QUOTE OR CITE 
This docrnnent is currently under review by US EPA 

PCBs PCB 
Anal ~e~ CUll ellen 

X 
X 

X 
X 

X 
X 

X X 

X 
X 

X 

X 
X 
X 
X 
X 

X 
X 

X 
X 
X 

X 

X 

X 

X 
X 

X 
X 

X 

X 

Pesticides 
Allalv~e~ 

X 
X 

X 
X 

X 

X 

X 

X 

X 
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LWG 
Lower Willamette Group 

T;Jhle 2-1 Archived Ronnd 2A SllhsuTf;Jce S;Jmr1es Selected for An;!lysis 

METALS 

Core/Grab 
Date Salllule Arsenic Cadmium Chromium Copper Lead Mercury Zinc 

10126/2004 LW2-C409-A 
10126/2004 LW2-C409-B 
10126/2004 LW2-C409-C 
10/26/2004 LW2-C409-D 

10/22/2004 LW2 G415 A*X 

11110/2004 LW2-C415-B 
11110/2004 LW2-C415-D 
11/10/2004 LW2-C41S-E Qfj$_li , 
10126/2004 LW2-C417-C 

10/6/2004 LW2-C420-A 
10/6/2004 LW2-C420-B 
10/6/2004 LW2-C420-C 

10/6/2004 LW2-C420-D [~-li+:!I&~t t!IiiIlllIP:r!&~Jf, 

101712004 LW2-C42 I-A 
101712004 LW2-C421-B 
101712004 LW2-C421-D 1~il1iJil2~Jf, 
101712004 LW2-C421-E 

101712004 LW2-C421-F W!lI1~1ll+1t~12" 
10126/2004 LW2-C425-Fl 
10125/2004 LW2-C426-A 
11110/2004 LW2-C430-A C430-A C430-A C430-A C430-A C430-A C430-A 
11110/2004 LW2-C430-C 
11110/2004 LW2-C431-B 
11110/2004 LW2-C431-F 
11111/2004 LW2-C434-A 

101712004 LW2-C436-A 
101712004 LW2-C436-C 
101712004 LW2-C436-D -101712004 LW2-C43G-E PlS6.;E·· 0456·11:: .. C436.B C4:S6';B· C436'1l: C43'6.B: 
10/6/2004 LW2-C439-D C4'~.D , .. : C43~·lJ C43~·D'·.: 1;43~·D'·.: 

10/6/2004 LW2-C440-A 
10/6/2004 LW2-C440-C 
10/6/2004 LW2-C440-D PI4O.l2. lYi'Ill.;n . lYi'Ili-"i. lYi'Iu':r; 
10/0/2004 LW2-C44 I-AI 
10/6/2004 LW2-C441-Bl 
10/6/2004 LW2-C441-Dl 
10/6/2004 LW2-C444-D 
10/0/2004 T ,W2-~444-F 

1111}/2004 LW2-C445-D -10/6/2004 LW2-C447-A 
10/6/2004 LW2-C447-C 
10/6/2004 LW2-C447-F 
10126/2004 LW2-C448-A 
10126/2004 LW2-C448-C 
10/26/2004 LW2-C448-D lYi'IS:D . lYi'Ill-J) .. lYi'I8-D. lYi'IS.J). 
10/6/2004 LW2-C451-B 

10128/2004 LW2-C454-H 
1111}/2004 LW2-C455-B 
11111/2004 LW2-C455-C 
1111}/2004 LW2-C455-F 
10128/2004 LW2-C456-B 
10128/2004 LW2-C456-C 

OJ 
10/28/2004 LW2-C456-G 

10/6/2004 LW2-C457-D -N 10/5/2004 LW2-C458-Dl 

--I 10/5/2004 LW2-C458-D2 

0 10/5/2004 LW2-C461-A 

-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 1'0 0 011'0 
-...J01 
O-...J 

0 

PESTICIDESIPCBs 

Metals HgOnly Butyltins Total .PCB Total 

Allalv~e~ Anal ~h. TBT Allalv~e~ PCBs Congeners TotalDDTs Chlordancs 

X 
X 

X i!409.D: CWIll1.D. , .. : 

X 

X 
X 

X 1C4:2tr.l2. • X -X 
(;ii25:Jfj, . 

X C430-A 

X ~ 
X IC4S6·11: 
X 1C43~.;p , .. : -X lYi'Ij).l2 

X 
X W''-lirt~Jfi FM4·11 ,. 
X 

= X lYi'I8. 

W!lI1ll~-!!!!0!l_ 
X - X - Gi15l1.D·:· ... <::iI5il·l) , .. : 

C41s:J1z . 

lJO NOT QUOTE OR CITE 
This docrnnent is currently under review by US EPA 

PCBs PCB 
Anal ~e~ CUll ellen 

X 
X 

X 
X 

X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

X 
X 

X 

X 

X 

Pesticides 
Allalv~e~ 

X 

X 
X 
X 
X 

X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 
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LWG 
Lower Willamette Group 

T;Jhle 2-1 Archived Ronnd 2A SllhsuTf;Jce S;Jmr1es Selected for An;!lysis 

METALS 

Core/Grab Metals 
Date Salllule Arsenic Cadmium Chromium Copper Lead Mercury Zinc Allalv~e~ 

10/5/2004 LW2-C461-B 
10/5/2004 LW2-C461-D X 
10/5/2004 LW2-C462-D 
10/6/2004 LW2-C468-D 

10/5/2004 LW2 C471 D 
10/5/2004 LW2-C474-D* 
10128/2004 LW2-C477-B 
10/28/2004 LW2-C494-A 
10128/2004 LW2-C494-B 

10128/2004 LW2-C494-C 
10128/2004 LW2-C494-D 
10/19/2004 LW2-CS21-B 
10/19/2004 LW2-CS21-C 
10/19/2004 LW2-C521-D 
10/19/2004 LW2-C521-E 

243 - Total No. at Sam les Selected 
TOT ALS/AnaLytei II 19 24 16 35 43 

OJ 
N 
--I 
0 
-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 1'0 0 011'0 
-...J01 
-->'-...J 

-->. 

PESTICIDESIPCBs 

HgOnly Butyltins Total .PCB 

Anal ~h. TBT Allalv~e~ PCBs Congeners TotalDDTs 

1011,)- ,-, 
iC4@_ h-

C46$_ h-, 

0471 
1l'!!-1!I1I ~ii~f 

L'494-A 

• 1!!~!t~12i:f 

~!I;'.:!!?:i0~f 

16 99 30 85 

DO NOT QUOTE OR CITE 
This docrnnent is currently under review by US EPA 

Total PCBs PCB 
Chlordancs Anal ~e~ CUll ellen 

X 
X 
X 
X 
X 

X 
X 

X 

X 

X 

II 99 30 

Pesticides 
Allalv~e~ 

X 
X 
X 

88 

Portland Harbor RIIFS 
Round 2A Archived Core Sediment 

Data Repor1 
:yfa} 8, 2006 

DRAFT 

5 at 10 



LWG 
Lower Willamette Group 

T;Jhle 2-1 Archived Ronnd 2A Sllhsmf;Jce S;Jmr1es Selected for An;!lysis 

SVOCs 

Core/Grab 
Date Salllule Dibenzofuran IIexachlorobenzene 4-Methvlphenol 

111112004 L W2-CD II-C2 

111112004 LW2-COII-El 
111112004 LW2-COII-Fl 0011.]11 -, 
111112004 LW2-COII-G2 COll'04 ------- ,-, 
9124/2004 LW2-COlS-B 

9124/2004 LW2-COlS-E CQlS-Jl-.-, clll',E -'-'-
9124/2004 LW2-COI9-Dl 
1112/2004 LW2-UJ19-B2 
1112/2004 LW2-C019-E2 

9124/2004 LW2-C020-D 
9124/2004 LW2-C022-D C0l.1.;!)···.-, 
9/24/2004 L W2-UJ25-D 1 

1112/2004 LW2 CD25 B2 

1112/2004 L W2-C02S-E2 
9129/2004 LW2-C027-D 
W2912UU4 LW2-0J34-l< 
9129/2004 LW2 CD60 A 

9129/2004 LW2-C061-B 
9129/2004 LW2-C061-C 
9129/2004 LW2-C061-D 
9129/2004 LW2-CD61-E 

1112/2004 LW2-C066-F 
1112/2004 LW2-C067-A 
1112/2004 LW2-C067-B 
10120/2004 LW2-CD93-A 

10120/2004 LW2-C093-B 
1113/2004 LW2-CIII-A2 
1113/2004 LW2-CIII-B2 
1113/2004 LW2-CIII-D2 

1112/2004 LW2-CI12-A 
1112/2004 LW2-CI12-B 
1112/2004 LW2-CI12-C 
1112/2004 LW2-CI12-D 

9/30/2004 LW2-CI21-D etll.;!) .-, Ci~f';!) _.-, 
9123/2004 LW2-C133-C 
9123/2004 LW2-C13S-B 
9123/2004 LW2-C135-D atrS·D . , 
1113/2004 LW2-C136-B 
1113/2004 LW2-C136-C 
9/30/2004 LW2-C138-A 
9/30/2004 LW2-C138-B 

9110/2004 LW2-C138-D 
9/30/2004 LW2-C139-D 
9129/2004 LW2-CI44-A 
9129/2004 LW2-C144-B 

9129/2004 LW2-CI44-C 
9129/2004 LW2-CI44-D 
9129/2004 LW2-CI44-E 
1113/2004 LW2-C147-D 

9128/2004 T,W2-~14R-B 

9128/2004 LW2-CI48-D 
9128/2004 LW2-CI48-E 

OJ 
9128/2004 LW2-CIS2-E :!S;!,E :!52.:E .... 
10/5/2004 LW2-C155-D i.S.I .......• -, 

N 9128/2004 LW2-ClS6-F 4)5D.J!_·-, 
--I 9128/2004 LW2-ClS8-A 

0 9/28/2004 LW2-C158-B 

-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 1'0 0 011'0 
-...J01 
1'0-...J 

1'0 

PAR, DIOXINS TPH 

SVOCs TPH 
Analyses (wi 0 PAR, Dioxins (Diesel & Oil) 

llis(2-ethvlhexvl) phthalate PAH~) LPAlIs nPAIIs Aualv~e~ 2,3,7,8-TCDD TEQ Allalv~e~ Diesel & Oil Anal ~e~ 

X 

X C01l;n coTi'PI X 
X 

X 
X CQJS-E ICilts.Jl--,_ X 

CQIQ-Dl -, X X 
X 

C01!l;m ._--- ----.-.-- X 
DQ[!lDQ~~; X 

X 

X 

:~14,P.- X 
X X X 

~ X 
X 

X 

Clll-D2 X X 
X 

X 
X 
X 

X lf21 ,m;.D.-., X X 
133·C X 

;lS';!) .•. .....• , X 1S5.;r) • l:f5-ll X X 

~ 
X 
X 

C:Fl'<I.D ..... ......• -- X 139, ,-- 139.D.- X ... X 
X 

CI~4-C X 
X 

Cj#'lj.- - X 

l14Jf,lj> l14a'lj' X 
X l15~E '.:E, X X 
X 'US·I 155.1)·-, X 
X 15.6:E· ;P5!i.J! •. X X 

DO NOT QUOTE OR CITE 
This docrnnent is currently under review by US EPA 

GI-ainsize 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

X 
X 

X 
X 

X 

X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 

Portland Harbor RIIFS 
Round 2A Archived Core Sediment 

Conventionals 

Total 
Solids TOC 

X X 
X X 
X X 

X 
X 

X X 
X X 

X 
X 
X 

X X 
X X 

X 
X 

X X 

X X 

X 
X X 

X X 

X X 
X X 

X 
X X 

X 

X X 
X 
X 
X 

X X 

X X 

X 
X X 

X X 
X 
X 
X 
X 

X X 

Data Repor1 
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DRAFT 

Specific 

Gra"ity 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

X 
X 

X 
X 

X 

X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
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LWG 
Lower Willamette Group 

T;Jhle 2-1 Archived Ronnd 2A Sllhsmf;Jce S;Jmr1es Selected for An;!lysis 

SVOCs 

Core/Grab 
Date Salllule Dibenzofuran IIexachlorobenzene 4-Methvlphenol 

9128/2004 LW2-C158-D 
9128/2004 LW2-C158-E 
9128/2004 LW2-C162-A 
9/28/2004 LW2-C162-B 

9128/2004 LW2 C162D Cl6;!-L --
9129/2004 LW2-C163-D2 \C163-D:Z (2161,D1 -- - Cn,1. ---'-
9122/2004 LW2-C169-A 
W22/2UU4 LW2-C169-C 

9122/2004 LW2-C169-D* (1161!- Cj6~_] ------ -----
9122/2004 LW2-Cl7l-A 
9122/2004 LW2-Cl7l-D ;}7}-JJ ....... ,-, 

9/23/2004 LW2-C172-E Cm-E········ .. ,]12-iE ......- ,-, 
9123/2004 LW2-C173-B 
9123/2004 LW2-C173-D 
9123/2004 LW2-C173-E <;rli_ll_-,: C173-E ......- ,-, 
W2312004 LW2-C1S2-D Gllf2· , ...... ,-
1114/2004 LW2-C184-B 
1114/2004 LW2-C184-E CIll4-E_ ,-, 
9123/2004 LW2-C185-D GtllS;D. cllf5;D CIS,. .... : 
9/30/2004 LW2-C196-A 
9/30/2004 LW2-C196-B 
9/30/2004 LW2-C196-C 
9/30/2004 LW2-C202-D G202~ , ....... ,-, 
9/30/2004 LW2-C203-C 
9/30/2004 LW2-C207-D 
912112004 LW2-C215-B 
9121/2004 LW2-C215-C 
1118/2004 LW2-C232-B 
10128/2004 LW2-C245-F 
9123/2004 LW2-C252-D !2j!5Z-JJ ....... ,-, 
9123/2004 LW2-C258-D 
10/5/2004 LW2-C260-D 
101112004 LW2-C263-C 
9123/2004 LW2-C264-D 
10128/2004 LW2-C269-A 
10128/2004 LW2-C269-D .. 9121/2004 LW2-C270-D :l29o-:c ,-: 
10120/20[14 T ,W2-~271-n 

912212004 LW2-C276-D e27~-J)--_ :, 
10/19/2004 LW2-C277-C 
11111/2004 LW2-C282-A 
11111/2004 LW2-C282-B 
11111/2004 LW2-C282-D 
1115/2004 L W2-C283-D* 
9/22/2004 LW2-C284-E 
10/19/2004 LW2-C290-A 
10/19/2004 LW2-C290-B 
10/19/2004 LW2-C290-D 
10119/2004 LW2-C291-A 
10119/2004 LW2-C291-B 
10/19/2004 LW2-C291-C 
10/19/2004 L W2-C293-A2 

OJ 
10/19/2004 LW2-C293-B2 
10119/2004 L W2-C293-D2 0."'1. >2 .. ...... ,-

N 9122/2004 LW2-C299-A 

--I 9122/2004 LW2-C299-C 

0 10/27/2004 LW2-C300-A 

-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 1'0 0 011'0 
-...J01 
W-...J 

W 

PAR, DIOXINS TPH 

SVOCs TPH 
Analyses (wi 0 PAR, Dioxins (Diesel & Oil) 

llis(2-ethvlhexvl) phthalate PAH~) LPAlIs nPAIIs Aualv~e~ 2,3,7,8-TCDD TEQ Allalv~e~ Diesel & Oil Anal ~e~ 

X Cl'~ll-' C1S8-Jl-,_ X 

X X 
X ;1"S-D2\ ;J63-l)1!-,_ X 

d!6il-D ------ ----- X )j6l1·D- CI6!>-D_ X 

X ,J,D- n--D'-., X 
;172·:& ......- ,-, X lJ2.:&>-_ ~r<T2_li'-·., X 

X ;H~,E,: :N:li-Jl,-, X 
X X X 

X X 
ctlfj.:D ..... ...... ,-- X ;]SS • J$y-D,-. X X 

X 
X 
X 

X ClZQ2.] ::2li2'-D,-., X X 
X 

X 

iiJIIf 
X 

X 
X X 

X 

X X .. X X 
X X 

Q27~-J) ..... ....... ,-, X X 
X 

C282-A C282-A X .. X 
X 
X 

X 
X 

-
X 
X 
X 

X 
X 

X _-J):!0Jf: X 

DO NOT QUOTE OR CITE 
This docrnnent is currently under review by US EPA 

GI-ainsize 

X 
X 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 

X 

X 

X 
X 

X 

Portland Harbor RIIFS 
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Conventionals 

Total 
Solids TOC 

X 
X X 

X 
X 

X X 

X 
X X 

X 
X 

X X 
X 
X 

X 
X 

X X 

X 

X 
X 
X 
X 
X 
X 

X X 
X X 
X X 

X 
X 

X X 

X X 
X 

X X 

X X 
X 

X X 

X 
X X 

X X 

Data Repor1 
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Specific 

Gra"ity 

X 
X 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 

X 

X 

X 
X 

X 
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LWG 
Lower Willamette Group 

T;Jhle 2-1 Archived Ronnd 2A Sllhsmf;Jce S;Jmr1es Selected for An;!lysis 

SVOCs 

Core/Grab 
Date Salllule Dibenzofuran IIexachlorobenzene 4-Methvlphenol 

10127/2004 LW2-C300-B 
10127/2004 LW2-ClOO-D 
1118/2004 LW2-ClOI-A 
9/22/2004 LW2-C302-B 

912212004 LW2 C302 C 

9122/2004 LW2-ClO2-D G,O:a-D" ::.<. 1;302-D. ... .... 
9128/2004 LW2-ClI4-D 114.;0' ....... ". 
9/27/2004 LW2-C326-D 

9127/2004 LW2C327D 

9128/2004 LW2-Cl29-A 
9128/2004 LW2-Cl29-B 
W2S/2004 LW2-C329-D 

1119/2004 LW2C331G 
9127/2004 LW2-Cl34-D 
10/5/2004 LW2-Cl3S-A 
10/5/2004 LW2-C335-C 

10/5/2004 LW2-C335-E C3'35_E . 
10120/2004 LW2-Cl42-B 
10120/2004 LW2-Cl42-C 
10120/2004 LW2-Cl42-E 
10120/2004 LW2-C346-D ;3'16-;E 
10120/2004 LW2-Cl47-E 
1119/2004 LW2-Cl4S-A 
1119/2004 LW2-Cl4S-B 
10/4/2004 LW2-C349-D 

1119/2004 LW2-ClS6-A 
1119/2004 LW2-ClS6-B 
1119/2004 LW2-ClS6-D 
10/4/2004 LW2-C361-A 

10/4/2004 LW2-C361-B 
10126/2004 LW2-Cl64-D tl;;-M..D ... .. 
1119/2004 LW2-Cl66-CI 
1119/2004 L W2-C366-F 1 
11110/2004 LW2-C371-B 

101712004 LW2-Cl72-E 
10120/2004 LW2-C173-D 
11110/2004 LW2-C377-D 
11110/2004 LW2-C377-E 

101712004 LW2-C179-A 
101712004 LW2-C179-B 
101712004 LW2-C379-D 
11110/2004 LW2 C380A 
11110/2004 LW2-ClSO-C 
11110/2004 LW2-ClSO-E 
lU/21/20U4 LW2-C3S2-B 
10121/2004 LW2 C382D 
10121/2004 LW2-ClS3-D 
101712004 LW2-ClS4-E 
101712004 LW2-C3S4-l< 
101712004 LW2-C392-D* 

101712004 LW2-C397-C* 
101712004 LW2-C400-D 

OJ 
N 

11110/2004 LW2-C401-E 
11110/2004 LW2-C401-F 

11110/2004 LW2-C403-F 

--I 10126/2004 LW2-C40S-B 

0 10126/2004 LW2-C40S-E (MOSS . 
-->. 

0 
-l:>. ,..-... 

CD » 
Oz 
00 1'0 0 011'0 
-...J01 
-l:>.-...J 

-l:>. 

PAR, DIOXINS TPH 

SVOCs TPH 
Analyses (wi 0 PAR, Dioxins (Diesel & Oil) 

llis(2-ethvlhexvl) phthalate PAH~) LPAlIs nPAIIs Aualv~e~ 2,3,7,8-TCDD TEQ Allalv~e~ Diesel & Oil Anal ~e~ 

X 
X 

(i3t!Z-D ...... ..... X G3~+-IL ... C3:QZ-;o· •. X 
X :C314-D.·", C314-D.· .• X ~14-D ....... ". X 

X X (:;J'}1_D ..... X 

• X 
X 
X 

X 

~ 
X 
X 

X ,C335-iB.· CJ35_E: X X 

C142c-iB·· ",42'1;.'. X 
X CS4(j.;E X 

X ... X 
X 

X 

X elM-D. 103.64-;0' •. X 
X 

X C;3~1l·. X 
&7:$;J) ..... ....... " . X [;57,_11·'. X 

X X 

X 
X 
X 
X 
X 
X 

X 

1f?'il;1>l!?-¥:l':i0~, X 

..... ....... " . X 

)C4t>hF' . _"li&&~Jfi X 

X 
(:;405:;& ..... ...... " . X 1'J4Cs,:;E·· 1'J40>CE" . X 

DO NOT QUOTE OR CITE 
This docrnnent is currently under review by US EPA 
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LWG 
Lower Willamette Group 

T;Jhle 2-1 Archived Ronnd 2A Sllhsmf;Jce S;Jmr1es Selected for An;!lysis 

SVOCs 

Core/Grab 
Date Salllule Dibenzofuran IIexachlorobenzene 4-Methvlphenol 

10126/2004 LW2-C409-A 
10126/2004 LW2-C409-B 
10126/2004 LW2-C409-C 
10/26/2004 LW2-C409-D vrOO.:c ....... , .. , 
10/22/2004 LW2 G415 A*X 

11110/2004 LW2-C415-B 
11110/2004 LW2-C415-D 
11/10/2004 LW2-C41S-E 
10126/2004 LW2 C417 C 

10/612004 LW2-C420-A 
10/6/2004 LW2-C420-B 
10/6/2004 LW2-C420-C 

10/6/2004 LW2 C420D 

101712004 LW2-C42 I-A 
101712004 LW2-C421-B 
101712004 LW2-C421-D 

101712004 LW2-C421-E 

101712004 LW2-C421-F 
10126/2004 LW2-C425-FI 
10125/2004 LW2-C426-A 
11110/2004 LW2-C430-A 

11110/2004 LW2-C430-C 
11110/2004 LW2-C431-B 
11110/2004 LW2-C431-F 
11111/2004 LW2-C434-A 

101712004 LW2-C436-A 
101712004 LW2-C436-C 
101712004 LW2-C436-D 
101712004 LW2-C43G-E OIS!\,E· IOIS6.:E .... 
10/6/2004 LW2-C439-D 
10/6/2004 LW2-C440-A 
10/6/2004 LW2-C440-C 
10/6/2004 LW2-C440-D 0!411':C . 
10/0/2004 LW2-C44 I-AI 
10/6/2004 LW2-C441-BI 
10/6/2004 LW2-C441-DJ 
10/6/2004 LW2-C444-D 
10/0/2004 T ,W2-~444-F '<rM4·11 ." 
11111/2004 LW2-C445-D 
10/6/2004 LW2-C447-A 
10/6/2004 LW2-C447-C 
10/6/2004 LW2-C447-F 
10126/2004 LW2-C448-A 
10126/2004 LW2-C448-C 
10/26/2004 LW2-C448-D 

10/6/2004 LW2-C451-B 

10128/2004 LW2-C454-H 
11111/2004 LW2-C455-B 
11111/2004 LW2-C455-C 
11111/2004 LW2-C455-F 
10128/2004 LW2-C456-B 
10128/2004 LW2-C456-C 

OJ 
10/28/2004 LW2-C456-G 

10/6/2004 LW2-C457-D 

N 10/5/2004 LW2-C458-DJ 

--I 10/5/2004 LW2-C458-D2 

0 10/5/2004 LW2-C461-A 

-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 1'0 0 011'0 
-...J01 
01-...J 

01 

PAR, 

SVOCs 
Analyses (wi 0 PAR, 

llis(2-ethvlhexvl) phthalate PAH~) LPAlIs nPAIIs Aualv~e~ 

X vroo.,JJ vroo.D'·., X 

X 

01;1'S,1'1 ..... ...... , .. X - X 
C430-A C430-A X 

X - X 

X "0!,6-E· X 
..... ....... , .. , X :;tf3J>·D,·, X 

X IG44l)c.;1)·" . X 

X 

C44Hl X 

X 

C44£.D .... X 

X 

X B'~!f"12i:, X 

0155-<3. :;4'511-( X 
X X 
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Dioxins (Diesel & Oil) 
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OJ 
N 
--I 
0 
-->. 

0 
-l:>. ,..-... 

CD » 
Oz 
00 1'0 0 011'0 
-...J01 
(J}-...J 

(J) 

LWG 
Lower Willamette Group 

T;Jhle 2-1 Archived Ronnd 2A Sllhsmf;Jce S;Jmr1es Selected for An;!lysis 

Core/Grab 
Date Salllule 

10/5/2004 LW2-C461-B 
10/5/2004 LW2-C461-D 
10/5/2004 LW2-C462-D 
10/6/2004 LW2-C468-D 

10/5/2004 LW2 C471 D 
10/5/2004 LW2-C474-D* 
10128/2004 LW2-C477-B 
10/28/2004 LW2-C494-A 
10128/2004 LW2-C494-B 

10128/2004 LW2-C494-C 
10128/2004 LW2-C494-D 
10/19/2004 LW2-CS21-B 
10/19/2004 LW2-CS21-C 
10/19/2004 LW2-C521-D 
10/19/2004 LW2-C521-E 

243 
TOT ALS/AnaLyte 

SVOCs PAR, 

SVOCs 
Analyses (wi 0 

Dibenzofuran IIexachlorobenzene 4-Methvlphenol llis(2-ethvlhexvl) phthalate PAH~) LPAlIs nPAIIs 

C461;I.S.:' .. 0!61-D .... X 
X 

C%Z-lJ ..; t:r4fo'8,,1) ..... ....... , ... X 

0174,,1) ...'. X 

C5Z1.J2 CSZ1-D CSZI-JJ X C521..J) 

23 10 38 22 62 54 54 
Selection Rationale (see text for additional information) 

;i~ \, ; ~~:~~ " 1. Concentrations increase with depth above the archived segment. 
('fi.-~~fu::tz 5ttz:?1l"~%;£ 2. Concentration in deepest analyzed segment appears to be locally elevated. 

concentration gradient. 
and elevated concentrations evident in B core segment (analyze A segment). 

list due to lack of archived volume. 
* No archived sample jar available. 

** No C4l5A archived sample, used G4l5 archive instead. 

DO NOT QUOTE OR CITE 

PAR, 
Aualv~e~ 

X 

64 

This docrnnent is cmrentlyunder review by US EPA 

DIOXINS TPH 

TPH 
Dioxins (Diesel & Oil) 

2,3,7,8-TCDD TEQ Allalv~e~ Diesel & Oil Anal ~e~ GI-ainsize 

X 
X X 

X 
X 

X 

X X 
X 

X 
X 

X 

54 54 45 45 144 

Portland Harbor RIIFS 
Round 2A Archived Core Sediment 

Conventionals 

Total 
Solids TOC 

X X 
X X 
X X 

X 
X 

X X 

X X 
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LWG 
Lower Willamette Group 

Table 4-1a. R2A Archived Sediment Core Conventionals and Grain-Size Data. 

Analyte Group Conventionals Conventionals 
CAS No 'ISO TOC 

Sample Chemical Name Total solids Total organic carbon 
Type Unit percent percent 

Sample ID Code Parent Sample 

LW2-COll-EI N 67.6 T 0.92 
LW2-COll-FI N 68.2 0.87 
LW2-COII-G2 FR LW2-COII-GI 68 1.06 
LW2-COI5-E N 0.62 
LW2-COI9-B2 FR LW2-COI9-BI 67.7 1.99 
LW2-COI9-DI N 0.64 
LW2-COI9-E2 FR LW2-COI9-EI 69.2 T 0.84 
LW2-C020-D N 1.36 
LW2-C022-D N 2.36 
LW2-C025-112 fll. LW2-C025-111 79.1 'I 0.09 
LW2-C025-DI N 1.55 
LW2-C025-E2 FR LW2-C025-EI 66.3 1.27 
LW2-C027-D N 1.06 
LW2-C034-F N 0.93 
LW2-C060-A N 70.9 0.38 
LW2-C061-D N 77.6 0.06 
LW2-C066-F N 2.21 
LW2-C067-A N 55.5 1.92 
LW2-CIII-A2 FR LW2-CIII-A 53.6 I.S3 
LW2-CIII-D2 FR LW2-CIII-D 60.5 4.25 
LW2-CII2-A N 50.3 1.71 
LW2-CI21-D N 0.18 
LW2-CI33-C N 58.1 2.77 
LW2-CI35-D N 3.64 
LW2-CI38-A N 30.4 24.9 
LW2-CI38-B N 7.5 
LW2-cnS-D N 0.09 
LW2-C139-D N 0.08 
LW2-CI44-A N 49.9 2.51 
LW2-CI44-C N 54.1 T 2.08 
LW2-CI44-E N 0.06 
LW2-CI47-D N 58 2.5 
LW2-CI48-D N 57.8 2.26 T 
LW2-CI4S-E N 1.61 
LW2-CI52-E N O.OS 
LW2-CI55-D N 0.2 

LW2-CI56-F N 0.05 
LW2-CI58-A N 57.3 T 1.92 
LW2-CI58-E N 0.0867 T 
LW2-CI62-A N 57.6 1.73 
LW2-CI62-D N 0.08 

OJ LW2-CI63-D2 FR LW2-CI63-DI 0.07 

N LW2-CI69-A N 52 1.98 

--I 
0 
-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 1'0 0 011'0 
-...J01 
-...J-...J 

-...J 

Conventionals Grainsize Grainsize Grainsize 
SPEC_GRAY GS_MG GS]G GS_ yeS 

Specific Gravity Medium gravel Fine gravel Very coarse sand 
NA percent percent percent 

1.71 ) OUJ OUJ 0.11 ) 
1.72 ) OUJ OUJ 0.04 ) 
1.72 ) OUJ OUJ 0.29 ) 
1.86 ) 0.04 ) 0.24 ] 0.53 ) 
1.72 ) OUJ 0.87 ) 1.77 ) 

1.93 IT 1.6 ) 0.71 ) 1.08 ) 
1.73 ) OUJ OUJ 0.07 ) 
1.65 ) 1.74lT 0.513 )T 0.54 )T 

1.5 ) OUJ OUJ 0.44 ) 
2.02 J U UJ 0.16 J 1.15 J 
1.69 ) OUJ OUJ 0.02 ) 

1.7 ) OUJ OUJ O.IS ) 
1.7 ) OUJ OUJ 0.05 ) 

1.82 ) OUJ 0.02 ) 0.15 ) 

2.06 ) OUJ OUJ O.OS ) 

1.54 ) 1.06 ) 0.33 ) 0.46 ) 
1.53 ) O.IS ) 1.0S ) 0.11 ) 
1.59 ) OUJ 0.25 ] 0.S9 ) 

1.5 IT o UJT 0.04 )T 0.107 )T 
1.88 ) o UJT OUlT 0.0833 )T 
1.52 ) OUJ OUJ 0.14 ) 
1.57 ) OUJ 0.72 ) 0.71 ) 
1.24 ) 6.83 ) Il.l ) 15.5 ) 
1.53 ) 4.09 ) 5.12 ) 6.03 ) 
1.91 J om om 0.12 J 

1.98 ) OUJ 0.15 ) 0.21 ) 

1.59 ) OUJ 0.33 ) 0.32 ) 
1.54 ) OUJ 0.03 ) 0.17 ) 
1.67 ) OUJ 0.3 ) 0.17 ) 
1.86 ) OUJ OUJ 0.01 ) 
1.84 ) OUJ OUJ 0.22 ) 
1.89 IT OUJ OUJ OUJ 
1.55 J OUJ 0.04 ) 0.05 ) 
1.86 ) OUJ OUJ 0.08 ) 
1.57 ) OUJ 0.06 ) 0.14 ) 
1.88 ) OUJ OUJ OUJ 
I.S5 IT OUJ OUJ 0.17 ) 
1.42 ) OUJ 0.17 ) 0.75 ) 

DO NOT QUOTE OR ClTE 
This document is currently llllder review by US EPA 

Grainsize 
GS_CS 

Coarse sand 
percent 

0.24 ) 
0.25 ) 
0.07 ) 
10.2 ) 
7.73 ) 
11.7 ) 
1.56 ) 
3.67 )1 
0.96 ) 
13.9 J 
0.71 ) 
0.35 ) 
0.73 ) 
l.ll ) 

6.4S ) 

1.55 ) 
0.56 ) 
0.94 ) 

0.447 )1 
0.177 )1 

0.27 ) 
2.71 ) 
11.8 ) 
8.71 ) 
0.:\4 J 

1.3) 

0.54 ) 
0.34 ) 
0.46 ) 
0.2S ) 
1.89 ) 
0.08 ) 
0.43 ) 
0.44 ) 

2.4 ) 
0.61 ) 
2.38 ) 
1.34 ) 

Grainsize 
GS_MS 

Portland Harbor RIIFS 
Round 2A Archived Core Sediment 

Data Report 
May 8, 2006 

DRAF1 

Grainsize 
GS_fS 

Medium sand Fine sand 
percent percent 

1.31 ) 10.5 ) 
0.73 ) 13.6 ) 
0.46 ) 10.7 ) 
51.6 ) 13.3 ) 
28.9 ) 13.7 ) 
45.9 ) 18.4 ) 
22.8 ) 10.6 ) 
16.3 )T 5.84 )1 
0.66 ) 1.21 ) 

60 J I~ J 
6.56 ) 12.7 ) 
3.34 ) 11.4 ) 
13.4) 20.2 ) 
11.5 ) 25.8 ) 

68.9 ) 20.3 ) 

4.S3 ) 8.16 ) 
0.76 ) 2.92 ) 
1.06 ) 2.27 ) 

O.S27 )T 2.7 )1 
3.38 )T 22.5 )1 
1.91 ) 3.31 ) 
10.8 ) 5.67 ) 
5.38 ) 5.69 ) 
29.9 ) 10.2 ) 
0.S4 J 1.4:\ J 

8.52 ) 27.3 ) 

2.49 ) 14.8 ) 
0.83 ) 2.36 ) 
4.73 ) 11.8 ) 

2.3 ) 2.99 ) 
2.22 ) 2.9 ) 
3.21 ) 33.1 ) 
1.04 ) 6.29 ) 
5.92 ) 4.93 ) 
9.92 ) 6.74 ) 
4.57 ) 2.58 ) 
3.05 ) 3.49 ) 

5.2 ) 5.01 ) 
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LWG 
Lower Willamette Group 

Table 4-1a. R2A Archived Sediment Core Conventionals and Grain-Size Data. 

Analyte Group Conventionals Conventionals 
CAS No 'ISO TOC 

Sample Chemical Name Total solids Total organic carbon 
Type Unit percent percent 

Sample ID Code Parent Sample 

LW2-CI69-D N 
LW2-CI71-A N 45.6 2.27 
LW2-CI71-D N 0.11 U 
LW2-CI72-E N 0.16 
LW2-CI73-D N 76.1 0.05 J 
LW2-CI73-E N 0.06 
LW2-CI82-D N 2.78 
LW2-CI84-E N 0.52 
LW2-CI85-D N 0.24 
LW2-CI96-A N 69.7 1.61 
LW2-C202-D N 0.18 T 
LW2-C245-F N 0.15 
LW2-C252-D N 2.23 
LW2-C258-D N 0.3 
LW2-C260-D N 0.11 
LW2-C263-C N 5.15 
LW2-C264-D N 0.15 
LW2-C269-A N 55.3 3.17 
LW2-C269-D N 58.9 T 4.92 
LW2-C270-D N 73.4 0.443 T 
LW2-C273-D N 2.2 
LW2-C276-D N 0.4 T 
LW2-C282-A N 47.5 T 3.98 
LW2-C283-D N 73 0.58 
LW2-C284-E N 1.46 
LW2-C290-A N 79.8 T 0.34 
LW2-C290-D N 73.2 0.11 
LW2-C291-A N 2.35 
L W2-C293-A2 FR LW2-C293-A 40.5 3.25 
LW2-C293-D2 FR LW2-C293-D 0.22 
LW2-C299-A N 56.1 2.34 
LW2-C300-A N 58.9 T 2.4 
LW2-C301-A N 53.5 T 2.36 
LW2-C302-D N 30.2 
LW2-C314-D N 0.68 
LW2-C326-D N 0.04 J 
LW2-C327-D N 0.88 
LW2-C329-A N 76.6 0.17 
LW2-C"I-G N 0.02 .T 
LW2-C334-D N 0.63 
LW2-C335-A N 72.2 0.62 

OJ LW2-C335-E N 0.55 

N LW2-C342-E N 0.14 

--I 
0 
-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 1'0 0 011'0 
-...J01 
ex>-...J 

ex> 

Conventionals Grainsize Grainsize Grainsize 
SPEC_GRAY GS_MG GS]G GS_ yeS 

Specific Gravity Medium gravel Fine gravel Very coarse sand 
NA percent percent percent 

1.73 J OUJ OUJ 0.18 J 

1.36 J 0.02 J 0.11 J 0.44 J 

1.77 J OUJ OUJ 1.22 J 

1.8:\ IT om om 0.36 .T 
1.93 J OUJ OUJ 0.02 J 
1.82 J OUJ OUJ 0.02 J 
1.55 J OUJ OUJ 0.11 J 
1.75 J 0.23 J 0.11 J 1.28 J 
1.88 J 6.91 J 2.72 J 2.67 J 
1.79 J 1.16 J 0.96 J 1.85 J 
2.09 J 0.74 J 1.01 J 2.69 J 

1.89 J OUJ 0.03 J 0.06 J 

1.57 J OUJ 0.14 J 0.2 J 

2.03 J 6.11 J 0.43 J 0.77 J 

2.04 J OUJ 2.91 J 4.16 J 
1.51 J OUJ 0.5 J 0.53 J 
1.99 J OUJ OUJ 0.03 J 
1.47 J OUJ OUJ 0.31 J 
1.53 J OUJ OUJ 0.36 J 
1.85 IT o UJT 0.143 JT 0.233 JT 

1.6 IT OUJ 0.05 J 0.14 J 
1.83 J U.OI J OUJ 0.02 J 
1.45 IT 0.39 J 2.59 J I J 

1.71 J OUJ OUJ 0.09 J 

1.94 J 1.76 J 0.35 J 1.57 J 

1.89 J OUJ o UJ 0.03 J 

1.31 J OUJ 0.15 J 0.45 J 
1.98 J 1.08 J 0.31 J 0.57 J 
1.37 J OUJ 0.01 J 0.11 J 
1.49 J OUJ 0.75 J 0.23 J 
1.56 J OUJ 0.22 ] 0.67 J 
1.54 J OUJ 10.5 J 7.27 J 

1.8 J OUJ 0.02 J 0.07 J 

1.87 J OUJ OUJ 0.07 J 

1.78 J 0.64 J 0.42 J 0.79 J 

2.08 J 0.93 J 0.94 J 1.48 J 

1.98 J om om 0.02.T 
1.83 J OUJ 0.12 J 0.21 J 
1.81 J 0.02 J 1 J 1.01 J 
1.85 J OUJ OUJ 0.19 J 

DO NOT QUOTE OR ClTE 
This document is currently llllder review by US EPA 

Grainsize 
GS_CS 

Coarse sand 
percent 

0.7 J 

0.85 J 

6.73 J 

1.39 .T 
0.22 J 
0.05 J 

0.2 J 
3.71 J 
4.53 J 

II J 
31 J 

0.36 J 

0.75 J 

9.37 J 

5.51 J 
1.59 J 
2.07 J 

0.7 J 
0.73 J 

0.433 JT 
0.46 J 
0.15 J 

1.2 J 

0.72 J 

29.4 J 

0.13 J 

1.05 J 
10.7 J 
0.58 J 
2.56 J 
3.38 J 

7.3 J 

0.45 J 

0.3 J 

1.88 J 

21 J 

0.14.T 
1.08 J 

7 J 
1.18 J 

Grainsize 
GS_MS 

Portland Harbor RIIFS 
Round 2A Archived Core Sediment 

Data Report 
May 8, 2006 

DRAFT 

Grainsize 
GS_fS 

Medium sand Fine sand 
percent percent 

1.9 J 4.8 J 

3.37 J 4.66 J 

3.27 J 4.88 J 

1.76.T 0.926 .T 
8.24 J 46.5 J 
0.17 J 2.67 J 

1.3J 2.68 J 
9.7 J 8.7 J 

14.7 J 30.7 J 
36.3 J 14 J 
57.6 J 6.64 J 

50.5 J 37.9 J 

5.12 J 11.7 J 

70.6 J 12.1 J 

7.27 J 7.41 J 
2.4 J 7.74 J 

62.7 J 27.3 J 
0.84 J 1.44 J 
1.91 J 5.97 J 
29.8 JT 37.8 JT 
1.74 J 7.93 J 
10.5 J 53.4 J 

2.8 J 3.47 J 

7.51 J 4.94 J 

52.9 J 6.17 J 

34.1 J 56.8 J 

1.46 J 1.19 J 
68.2 J 13.4J 
9.62 J 10 J 
12.8 J 2.76 J 
9.74 J 9.62 J 
8.25 J 5.37 J 

23.6 J 39 J 

1.34 J 1.65 J 

17.9 J 39.5 J 

57.9 J 11 J 

10.9 .T )2.2 .T 
29.7 J 45.3 J 
37.2 J 33.1 J 
49.7 J 25.5 J 

20[8 



LWG 
Lower Willamette Group 

Table 4-1a. R2A Archived Sediment Core Conventionals and Grain-Size Data. 

Analyte Group Conventionals Conventionals 
CAS No 'ISO TOC 

Sample Chemical Name Total solids Total organic carbon 
Type Unit percent percent 

Sample ID Code Parent Sample 

LW2-C346-D N 0.19 
LW2-C347-E N 71.9 0.21 
LW2-C348-A N 53.4 1.8 T 
LW2-C349-D N 0.25 
LW2-C356-A N 44.9 2.43 
LW2-C356-D N 56.9 3.05 
LW2-C361-A N 51.5 0.17 
LW2-C364-D N 68 1.4 
LW2-C366-FI N 77.8 0.05 
LW2-C372-E N 2.33 
LW2-C373-D N 58.1 2.21 
LW2-C377-D N 62.3 2.61 
LW2-C379-A N 41 T 2.73 
LW2-C380-A N 77.4 0.99 
LW2-C380-E N 66.3 0.94 
LW2-C382-D N 0.62 
LW2-C383-D N 0.79 
LW2-C384-E N 75.3 0.07 
LW2-C384-F N 0.37 
LW2-C392-D N 0.123 T 
LW2-C400-D N 1.71 
LW2-C401-F N 0.43 
LW2-C403-F N 1.65 
LW2-C405-E N 0.G7 
LW2-C409-A N 62.5 1.45 
LW2-C409-D N 80.5 0.68 
LW2-C41S-E N 77.1 T 0.24 
LW2-C417-C N 52.1 2.83 
LW2-C420-A N 1.62 
LW2-C420-D N 0.353 T 
LW2-C421-A N 55.5 2.28 
LW2-C421-D N 70.2 0.64 
LW2-C421-E N 69.9 0.43 
LW2-C421-F N 77.5 0.21 
LW2-C425-FI N 0.95 
LW2-C426-A N 40.9 2.91 T 
LW2-C430-A N 51.3 2.2 

LW2-C431-F N 73.5 0.05 
LW2-C434-A N 61.2 1.68 
LW2-C436-A N 57 1.36 
LW2-C436-D N 61.1 2.46 

OJ LW2-C436-E N 76.8 0.08 

N LW2-C439-D N 75.2 T 0.17 
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Conventionals Grainsize Grainsize 
SPEC_GRAY GS_MG GS]G 

Specific Gravity Medium gravel Fine gravel 
NA percent percent 

2.01 ) OUl 1.24 ) 
1.8 ) OUl 0.09 ) 

I.S1 ) 0.36 ) 0.3 ) 
2.14 ) om 0.12 ) 
1.45 ) OUl OUl 
1.54 IT 0.78 ) 0.91 ) 
1.46 IT OUl OUl 
1.68 ) 0.11 ) 0.18 ) 

2 ) 0.28 ) 1.55 ) 
1.58 ) OUl OUl 
1.52 ) OUl 0.13 ) 
1.62 ) OUl 0.44 ) 
1.34 ) OUl 0.03 ) 
I.S9 ) 1.27 ) 0.7 ) 
1.66 ) OUl o UJ 
1.71 ) OUl OUl 
1.75 ) OUl OUl 
1.97 ) OUl OUl 
1.89 ) OUl OUl 

1.76 ) OUl OUl 
1.62 ) OUl OUl 
I.G5 ) OUl OUl 
1.54 ) OUl OUl 
1.95 IT 1.07 IT I )T 

2 ) OUl 0.01 J 
1.49 ) OUl OUl 

1.44 ) 0.97 J 1.21 ] 
1.79 ) OUl 0.09 J 

1.8 IT o UlT OUlT 
2.05 ) OUl 0.03 ) 
1.63 ) OUl OUl 
1.32 ) OUl OUl 
1.46 ) OUl OUl 
1.83 ) OUl OUl 
1.66 ) 2.83 .T 0.47.T 
1.56 ) OUl 0.29 ] 

1.59 ) OUl 0.18 J 
1.94 ) OUl 0.11 J 

1.9 ) 0.595 JT 0.14 JT 

DO NOT QUOTE OR ClTE 
This document is currently llllder review by US EPA 

Grainsize Grainsize 
GS_ yeS GS_CS 

Very coarse sand Coarse sand 
percent percent 

2.11 ) 22.9 ) 
0.09 ) 0.74 ) 
0.36 ) 0.3 ) 
0.37 ) 9.36 ) 
0.51 ) 0.55 ) 
0.62 ) 2.1 ) 
0.4 ) 0.65 ) 

0.43 ) 0.96 ) 
0.81 ) 12.3 ) 
0.09 ) 0.51 ) 
0.32 ) 0.61 ) 
0.36 ) 1.14 ) 
0.1 ) 0.51 ) 

1.02 ) 6.14 ) 
0.11 J 0.28 J 
0.07 J 0.34 J 
0.06 J 0.27 J 
0.05 J 0.9 J 
0.05 J 0.64 J 

0.17 J 1.46 J 
0.44 ) 0.55 ) 
0.01 ) 2.3 ) 
0.04 ) 0.44 ) 
2.03 )T 21.9 )1 

0.23 J 10.2 J 
0.58 J 2.23 J 

1.11 J 2.3 J 
0.29 J 0.38 J 

0.113 JT 0.23 Jl 
1.07 ) 18.7 ) 
0.26 ) 1.05 ) 
0.13 ) 0.35 ) 
0.15 ) 0.68 ) 
0.14 ) 0.51 ) 
1.49 .T 2.74.T 
0.93 J 1.12 J 
0.34 J 0.36 J 
0.1 J 0.89 J 

0.117 JT 1.23 Jl 

Grainsize 
GS_MS 
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Grainsize 
GS_fS 

Medium sand Fine sand 
percent percent 

55.8 ) 14.8 ) 
4.05 ) 38.4 ) 
0.55 ) 3.67 ) 

72) 15.4 ) 
0.51 ) 1.7 ) 
8.56 ) 7.15 ) 
3.18 ) 4.82 ) 
3.08 ) 14.9 ) 
63.2 ) 15.8 ) 
0.43 ) 0.65 ) 
0.85 ) 1.87 ) 

5.9 ) 6.65 ) 
2.27 ) 4.15 ) 

37 ) 17.5 ) 
0.33 J 0.28 J 
0.61 J 9.39 J 
0.28 J I.1J 
23.1 J 60.4 J 
8.08 J 40.5 J 

1.69 J 4.18 J 
0.56 ) 0.62 ) 
1.55 ) 2.83 ) 
2.99 ) 12.2 ) 
58.7 )T 10.2 )1 

19.1 J 33.1 J 
4.04 J 3.14 J 

6.96 J 6.87 J 
5.72 J 21.9 J 
3.65 JT 14.3 Jl 
26.4 ) 19.8 ) 
2.43 ) 1.25 ) 
0.99 ) 1.42 ) 
1.39 ) 2.54 ) 

1.8 ) 2 ) 
23 .T 14.5.T 

3.45 J 7.76 J 
0.63 J 1.51 J 
69.1 J 24.8 J 

54 JT 34.5 Jl 
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LWG 
Lower Willamette Group 

Table 4-1a. R2A Archived Sediment Core Conventionals and Grain-Size Data. 

Analyte Group Conventionals Conventionals 
CAS No 'ISO TOC 

Sample Chemical Name Total solids Total organic carbon 
Type Unit percent percent 

Sample ID Code Parent Sample 

LW2-C440-A N 54.6 2.02 
LW2-C440-D N 57.4 2.1 
LW2-C441-AI N 56.8 1.61 
LW2-C441-DI N 0.04 .T 
LW2-C444-D N 75.6 T 0.15 
LW2-C444-E N 0.05 
LW2-C445-D N 61.9 1.88 
LW2-C447-A N 57 1.87 
LW2-C447-F N 0.1 
LW2-C448-A N 47.8 2.22 
LW2-C448-D N 2.04 
LW2-C454-H N 2.3 
LW2-C455-F N 1.06 
LW2-C456-G N 66 1.32 
LW2-C457-D N 56.1 3.34 
LW2-C458-D N 55 2.72 
LW2-C458-D2 FR LW2-C458-D 56.8 2.66 
LW2-C461-A N 43.4 T 2.63 
LW2-C461-D N 59.5 1.97 
LW2-C462-D N 58.4 2.61 
LW2-C468-D N 56.4 2.28 
LW2-C471-D N 2.83 
LW2-C474-D N 
LW2-C494-A N 64.8 2.45 
LW2-C521-D N 80.7 0.65 

OJ 
N 
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0001 
0 00 

0 

Conventionals Grainsize Grainsize 
SPEC_GRAY GS_MG GS]G 

Specific Gravity Medium gravel Fine gravel 
NA percent percent 

1.43 ) OUJ OUJ 
1.6 ) OUJ 0.1 ) 

1.51 ) OUJ 0.02 ) 
1.82 .T om om 
1.85 ) OUJ 0.17 ) 
1.82 ) OUJ OUJ 
1.64 ) OUJ 0.13 ) 
1.47 ) OUJ 0.32 ) 
1.81 ) OUJ OUJ 
1.42 ) OUJ 0.77 ) 
1.58 ) OUJ 0.13 ) 
1.71 ) 0.38 ) 0.62 ) 
1.79 ) 0.03 IT 0.0933 )T 
1.68 IT OUJ 0.22 ) 
1.53 IT OUJ 0.13 J 
1.51 ) OUJ OUJ 
1.52 ) OUJ OUJ 
1.36 ) OUJ OUJ 

1.6 ) OUJ 0.06 J 
1.56 ) OUJ OUJ 
1.53 ) OUJ OUJ 

1.53 IT OUJ OUJ 
1.68 ) 1.04 ) 0.53 ) 
2.02 ) 0.63 ) 0.68 ) 

DO NOT QUOTE OR ClTE 
This document is currently llllder review by US EPA 

Grainsize Grainsize 
GS_ yeS GS_CS 

Very coarse sand Coarse sand 
percent percent 

0.02 ) 0.13 ) 
0.23 ) 0.63 ) 
0.14 ) 0.73 ) 

om 0.17.T 
0.14 ) 1.96 ) 
0.05 ) 1.05 ) 
0.43 ) 1.25 ) 
0.31 ) 0.65 ) 
0.18 ) 2.09 ) 
0.17 ) 0.99 ) 
0.19 ) 1.21 ) 
1.13 ) 1.03 ) 

0.293 )T 5.8 )T 
0.2 ) 0.48 ) 

0.25 J 0.55 J 
0.11 J 0.56 J 
0.18 J 0.46 J 
0.29 J 0.49 J 
0.07 J 0.25 J 
0.2 J 0.48 J 

OUJ 0.32 J 

0.16 ) 0.4 ) 
1.45 ) 3.14 ) 
0.67 ) 5.72 ) 

Grainsize 
GS_MS 
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Grainsize 
GS_fS 

Medium sand Fine sand 
percent percent 

0.54 ) 1.73 ) 
0.76 ) 3.73 ) 
2.18 ) 4.52 ) 
0.22.T 2.75 .T 
38.5 ) 30.3 ) 
1.16 ) 4.44 ) 
13.8 ) 5.63 ) 

4 ) 4.7 ) 
1.89 ) 3.68 ) 
0.95 ) 3.59 ) 
3.26 ) 3.36 ) 
16.6 ) 43.9 ) 
34.8 )T 11 )T 

3.2 ) 3.31 ) 
0.69 J I.S J 
0.62 J 0.53 J 
0.39 J 0.89 J 

0.4 J 0.75 J 
0.23 J 1.18 J 
0.32 J 1.62 J 
0.38 J 0.92 J 

0.95 ) 3.93 ) 
6.44 ) 11.3 ) 
76.9 ) 12.4 ) 
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LWG 
Lower Willamette Group 

Table 4-1a. R2A Archived Sediment Core Comventionals and Grain-Size Data. 

Analyte Group Grainsize Grainsize 
CAS No GS_VFS GS_CS1L'l 

Sample Chemical Name Very fme sand Coarse silt 
Type Unit percent percent 

Sample ID Code Parent Sample 

LW2-COll-El N 15.2 J 21.1 J 
LW2-COll-Fl N 1204 J 23.7 J 
LW2-COll-G2 FR LW2-COll-Gl 14.9 J 19.8 J 
LW2-C015-E N 3.88 J 3.27 J 
LW2-C019-B2 FR LW2-C019-Bl 9.09 J 7.71 J 
LW2-C019-Dl N 5.73 J 3.38 J 
LW2-C019-E2 FR LW2-C019-El 5.3 J 11.6 J 
LW2-C020-D N 5.39 JT 11.8 JT 
LW2-C022-D N 6.23 J 10.9 J 
LW2-C025-112 I'll. LW2-C025-111 3.49 J 0.9 J 
LW2-C025-Dl N 6.45 J 11.6 J 
LW2-C025-E2 FR LW2-C025-El 12.7 J 18.6 J 
LW2-C027-D N 7.43 J 12.5 J 
LW2-C034-F N 9.6 J 12.7 J 
LW2-C060-A N 
LW2-C061-D N 1.31 J 0042 J 
LW2-C066-F N 
LW2-C067-A N 23 J 20 J 
LW2-Clll-A2 FR LW2-Clll-A 1604 J 24.7 J 
LW2-Clll-D2 FR LW2-Clll-D 11.3 J 18.5 J 
LW2-C1l2-A N 13.9 JT 20.3 JT 
LW2-C121-D N 27 JT 21.6 JT 
LW2-C133-C N lOA J 19.7 J 
LW2-C135-D N 10.7 J 16.5 J 
LW2-C138-A N 7.59 J 10.6 J 
LW2-C138-B N 4.8 J 7.21 J 
LW2-Cn8-D N 3.46 .T 22 .T 
LW2-C139-D N 29.2 J 19.4 J 
LW2-C144-A N 
LW2-C144-C N 
LW2-C144-E N 
LW2-C147-D N 13.2 J 9041 J 
LW2-C148-D N 7.81 J 13.4J 
LW2-C148-E N 12.4 J 11.9 J 
LW2-C152-E N 11.2 J 31 J 
LW2-C155-D N 6.13 J 16.3 J 
LW2-C156-F N 35.9 J 17.5 J 
LW2-C158-A N 17.7 J 17.7 J 
LW2-C158-E N 6.66 J 21.2 J 
LW2-C162-A N 16.1 J 13.4J 
LW2-C162-D N 6.21 J 21 J 

OJ LW2-C163-D2 FR LW2-C163-Dl 13AJ 22.6 J 

N LW2-C169-A N 12.6 J 15.7 J 
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0001 
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Grainsize Grainsize Grainsize 
GS_MS1LT GS-",SlLT GS_VFS1LT 
Mecliumsilt Fine silt Very fine silt 

percent percent percent 

22 J 10.6 J 6.5 J 
19.6 J 9.84 J 7.19 J 
21.8 J 10.7 J 6.87 J 
4.98 J 4.12 J 2.6 J 
11.1 J 6047 J 5.01 J 

2.5 J 2.5 J 1.61 J 
16.9 J 11 J 604 J 
15.9 IT 16.7 IT 9.73 JT 
21.3 J 19.8 J 15.9 J 

0.7 J 0.42 J 0.32 J 
20.1 J 14.7 J 9.89 J 
21.3 J 11.8 J 7.37 J 
16.1 J 10.6 J 5.85 J 
14.3 J 8.58 J 5.39 J 

0.33 J 0.12 J 0.26 ] 

16.2 J 8.21 J 5.33 J 
22.1 J 11.8 J 6.78 J 
21.8 J 14.6 J 11.4 J 
25.1 IT 13.6 IT 7.38 JT 
11.9 IT 5.43 IT 2.63 JT 
21.5 J 13.6 J 9.6 J 
1604 J 10.9 J 8.15 J 
8.49 J 5043 J 3.54 J 
7.09 J 6042 J 4.23 J 
24.6.T 19.7 .T 10.7.T 
5.67 J 2.97 J 1.69 J 

18 J 12.7 J lOA J 
27.3 J 18 J 10.8 J 
16.2 J 16 J 9.05 J 
21.3 J 15.5 J 6.79 J 
22.9 J 20 J 9.58 J 
5.06 J 2.23 J 1.14 J 
22.3 J 15.1 J 8.99 J 
26.1 J 15.8 J 8.82 J 
18.5 J 12 J 8.63 J 
26.1 J 17.2 J 10.5 J 
20.3 J 15 J 8.25 ] 
21.5 J 13J 8.36 J 

DO NOT QUOTE OR ClTE 
This document is currently llllder review by US EPA 

Grainsize 
GS_CCLAY 
8-9 Phi clay 

percent 

4.1 J 
3.03 J 
3.8 J 

1.44 J 
2047 J 
1.35 J 
3.69 J 
5.04 JT 
9.03 J 
0.23 J 
5.15 J 
4042 J 
3.76 J 
3045 J 

0.06 J 

3046 J 
3.89 J 
5.86 J 
4.75 JT 
1.31 JT 
6046 J 
4044 J 
2.38 J 
2.25 J 
:\.:\8 .T 
0.95 J 

6048 J 
8.61 J 
5.1 J 

3.26 J 
5.09 J 
0.57 J 
5.15 J 
3.27 J 
4.63 J 
4.59 J 
4.76 J 

5.6 J 

Grainsize 
GS_MFCLAY 

>9 Phi clay 
percent 

9.93 J 
10.1 J 
8.21 J 
3.67 J 
5041 J 

2.3 J 
8.75 J 
7.96 JT 
14.4 J 
0.59 J 
11.5 J 
10.1 J 
7.94 J 

7.3 J 

0.28 J 

7049 J 
7.34 J 
10.2 J 
9.27 JT 
2.08 JT 
11.7 J 
10.8 J 
3.37 J 
3.79 J 
9.87 .T 
1.99 J 

11.7 J 
9.3 J 

10.6 J 
5.24 J 
12.3 J 
1.32 J 
8.54 J 
6.38 J 

8.8 J 
7.92 J 
9.14 J 
9.25 J 
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LWG 
Lower Willamette Group 

Table 4-1a. R2A Archived Sediment Core Comventionals and Grain-Size Data. 

Analyte Group Grainsize Grainsize 
CAS No GS_VFS GS_CSIL'l 

Sample Chemical Name Very fme sand Coarse silt 
Type Unit percent percent 

Sample ID Code Parent Sample 

LW2-CI69-D N 11.2 J 18.9 J 
LW2-CI71-A N 13.3 J 18.9 J 
LW2-CI71-D N 28.9 J 27.7 J 
LW2-CI72-E N IAI.T RA .T 
LW2-CI73-D N 24.9 J 8.62 J 
LW2-CI73-E N 20.8 J 41.7 J 
LW2-CI82-D N 8.38 J 11.1 J 
LW2-CI84-E N 10.7 J 16.7 J 
LW2-CI85-D N 21.2 J 6.67 J 
LW2-CI96-A N 6.59 J 4.94 J 
LW2-C202-D N 0.97 J 51 J 
LW2-C245-F N 3.07 J 0.82 J 
LW2-C252-D N 17.9 J 14.4 J 
LW2-C258-D N 0.65 J 0.31 J 
LW2-C260-D N 22.1 J 19.6 J 
LW2-C263-C N 9.79 J 11.2 J 
LW2-C264-D N 2.35 J 1.51 J 
LW2-C269-A N 4A2 J 4.96 J 
LW2-C269-D N 8.6 J 10 J 
LW2-C270-D N 7.32 JT 5.74 JT 
LW2-C273-D N 15 J 19 J 
LW2-C276-D N 9048 J 6.75 J 
LW2-C282-A N 6.03 J 12.2 J 
LW2-C283-D N 
LW2-C284-E N 23.5 J 22 J 
LW2-C290-A N 1.38 J 1.49 J 
LW2-C290-D N 6.31 J l.ll J 
LW2-C291-A N 
L W2-C293-A2 FR LW2-C293-A 2.53 J 5.78 J 
LW2-C293-D2 FR LW2-C293-D 1.15 J 0.6 J 
LW2-C299-A N 5.73 J 12.4 J 
LW2-C300-A N 6.37 J 5.07 J 
LW2-C301-A N 13.7 J 10.8 J 
LW2-C302-D N 6.27 J 10.1 J 
LW2-C314-D N 7.46 J 5.36 J 
LW2-C326-D N 22.5 J 40.6 J 
LW2-C327-D N 14.3 J 6.59 J 
LW2-C329-A N 2.71 J 1.41 J 
LW2-C"I-G N 27.9 .T 6.76 .T 
LW2-C334-D N 7.85 J 4.4 J 
LW2-C335-A N 9.38 J 3.51 J 

OJ LW2-C335-E N 5.02 J 4.96 J 

N LW2-C342-E N 
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0001 
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Grainsize Grainsize Grainsize 
GS_MSILT GS-",SILT GS_VFSILT 
Mecliumsilt Fine silt Very fine silt 

percent percent percent 

22 J 18.9 J 9.5 J 
22.5 J 12.7 J 8.84 J 
12.6 J 6.67 J 2.81 J 
30.6 .T 21.7 .T 1:\04 .T 
4.47 J 2046 J 1.13 J 
17.1 J 7.51 J 3.51 J 
20.9 J 2004 J 1504 J 
17.2 J 9.51 J 8041 J 

2.9 J 2.07 J 1.69 J 
6.31 J 5049 J 3.88 J 
0.33 J 0.21 J 15 J 
2.58 J 1.46 J 1.03 J 
1604 J 12.1 J 8.8 J 
0.26 J 0.14 J 0.17 J 
11.9 J 9.18 J 4.59 J 
16.9 J 16.8 J 10.6 J 
1.53 J 1.01 J 0.76 J 

28 J 20.5 J 14.8 J 
23.5 J 15.1 J 12.7 J 
5.52 IT 4.53 IT 2.84 JT 
19.1 J 13J 6.6 J 
5.99 J 5.09 J 2.56 J 
19.9 J 19.5 J 11.1 J 

1404 J 8.52 J 6.22 J 
2.3 J 1.67 J 1.39 J 

0.82 J 0049 J 0.31 J 

18.7 J 1804 J 18 J 
0.76 J 0.67 J 0.39 J 
2004 J 17.2 J 10.3 J 
31.7 J 13.8 J 8.81 J 
16.3 J 13J 7.69 J 
12.7 J 11.7 J 9.06 J 
6.76 J 6.72 J 4.27 J 
1604 J 9.27 J 3.19 J 
3.79 J 3.29 J 1.88 J 
0.99 J 0.8 J 0.71 J 
1.16.T 0042 .T 0.2:\ .T 
3.73 J 2.56 J 1.4 J 
2.15 J lAS J 1.31 J 
4.29 J 2.96 J 2.18 J 

DO NOT QUOTE OR ClTE 
This document is currently llllder review by US EPA 

Grainsize 
GS_CCLAY 
8-9 Phi clay 

percent 

4.82 J 
5.32 J 
1.69 J 
6.34.T 
0.7 J 

1.68 J 
6.27 J 
4.77 J 
0.81 J 
2.61 J 
0.15 J 
0.75 J 
5.82 J 
0.08 J 
2.56 J 
7.8 J 

0044 J 
12.5 J 
9.89 J 
1.89 JT 
5047 J 
1.88 J 
6.12 J 

3.92 J 
1.14 J 
0.36 J 

13.5 J 
0.34 J 
4.65 J 
5.13 J 
4.67 J 
5.22 J 
2.53 J 
1.37 J 
1.33 J 
0044 J 
0.1:\ .T 
1.14 J 
1.05 J 
1.54 J 

Grainsize 
GS_MFCLAY 

>9 Phi clay 
percent 

8.07 J 
8041 J 
2.39 J 

II.T 
1.32 J 
3.91 J 
17.2 J 
10.6 J 
1.77 J 
4.59 J 
0.29 J 
1.57 J 
7.89 J 
0.31 J 
3.52 J 
15.3 J 
0.76 J 
12.8 J 
13.3 J 
3.56 JT 
10.5 J 
4.25 J 
12.3 J 

7.51 J 
1.52 J 
0.67 J 

20.3 J 
0.56 J 
8047 J 
9041 J 
9.29 J 
9.13 J 
4.85 J 
2.12 J 
2.56 J 
0.64 J 
0043 .T 
2.28 J 
0.97 J 
3.29 J 
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LWG 
Lower Willamette Group 

Table 4-1a. R2A Archived Sediment Core Comventionals and Grain-Size Data. 

Analyte Group Grainsize Grainsize 
CAS No GS_VFS GS_CSIL'l 

Sample Chemical Name Very fme sand Coarse silt 
Type Unit percent percent 

Sample ID Code Parent Sample 

LW2-C346-D N 1.17 J 0.39 J 
LW2-C347-E N 26.3 J IO.3J 
LW2-C348-A N 16.7 J 30.5 J 
LW2-C349-D N 1.27 .T 0.23 .T 
LW2-C356-A N 7.61 J 47 J 
LW2-C356-D N 10.9 J 10.7 J 
LW2-C361-A N 15.2 J 22.1 J 
LW2-C364-D N 28.7 J 16.6 J 
LW2-C366-FI N 2.11 J 0.97 J 
LW2-C372-E N 4.78 J 10.1 J 
LW2-C373-D N 11.9 J 19.7 J 
LW2-C377-D N 10.9 J 16.7 J 
LW2-C379-A N 4.89 J 5.92 J 
LW2-C380-A N 8.3 J 8.52 J 
LW2-C380-E N 3.37 J IS.9 J 
LW2-C382-D N 16.6 J 17.5 J 
LW2-C383-D N 19.7 J 34.1 J 
LW2-C384-E N 5.57 J 2.76 J 
LW2-C384-F N 14.7 J II.4J 
LW2-C392-D N 
LW2-C400-D N 
LW2-C401-F N 16.6 J 21.5 J 
LW2-C403-F N 1.78 J 14.5 J 
LW2-C405-E N 11.2 J 18.6 J 
LW2-C409-A N 22.9 J 19.5 J 
LW2-C409-D N 1.23 JT 0.44 JT 
LW2-C4IS-E N 10.7 J 6.75 J 
LW2-C417-C N 2.86 J 3.68 J 
LW2-C420-A N 
LW2-C420-D N 
LW2-C421-A N 4.1 J 5.73 J 
LW2-C421-D N 18.3 J 14.9 J 
LW2-C421-E N 20.1 JT 19.1 JT 
LW2-C421-F N 8.12 J 6.75 J 
LW2-C425-FI N 0.66 J 1.77 J 
LW2-C426-A N 2.03 J 9.44 J 
LW2-C430-A N 10.7 J 18.3 J 
LW2-C431-F N 5.64 J 31.6 J 
LW2-C434-A N 12.1.T 10.7 .T 
LW2-C436-A N 17.1 J 28.9 J 
LW2-C436-D N 6.5 J 10.2 J 

OJ LW2-C436-E N 2.89 J 1.59 J 

N LW2-C439-D N 4 JT 1.79 JT 
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Grainsize Grainsize Grainsize 
GS_MSILT GS-",SILT GS_VFSILT 
Mecliumsilt Fine silt Very fine silt 

percent percent percent 

0.49 J 0.21 J 0.2 J 
5.96 J 3.16 J 2.83 J 
23.2 J 9.65 J 6.14 J 

0.2 .T 0.1 ~ .T 0.11 .T 
15.5 J 1104 J 5048 J 
1704 J 12.2 J 10.5 J 
19.1 J 14.2 J 7.89 J 
6.79 J 3.17 J 3.39 J 
0.63 J 0.35 J 0.26 ] 

26.6 J 19.3 J 12.6 J 
22.9 J 1404 J 10.7 J 
21.3 J 11.3 J 8.61 J 
17.6 J 16.9 J 17.5 J 
7.43 J 4.75 J 2.6 J 
24.9 J 18.1 J 13.4J 
19.3 J 10.5 J 8.16 J 
19.1 J 7.51 J 5044 J 
2.54 J 1.3 J 0.89 J 
8.12 J 5.64 J 2.8 J 

19.4 J 13.1 J 7.04 J 
24 J 22.6 J 9.43 J 

17.9 J 14.2 J 10.G J 
15.8 J 9.49 J 6.68 J 

0.963 JT 0.66 JT 0.49 JT 
7.54 J 4.02 J 2.32 J 
22.9 J 19.8 J 14.1 J 

15 J 16.1 J 14.6 J 
15.1 J 9.69 J 5.03 J 
17.4 JT 9.19 JT 4.39 JT 
7.39 J 3.98 J 2.41 J 
28.7 J 30.5 J 15.6 J 

23 J 18.6 J 16.5 J 
26.2 J 12.5 J 8.41 J 
23.3 J 15.4 J 9.1 J 

12.T 7.11i .T 4.2~ .T 
16.9 J 9.04 J 4.13 J 
25.5 J 22.1 J 11.6 J 
0.81 J 0.71 J 0.48 J 
1.69 JT 1.05 JT 0.917 JT 

DO NOT QUOTE OR ClTE 
This document is currently llllder review by US EPA 

Grainsize 
GS_CCLAY 
8-9 Phi clay 

percent 

0.08 J 
1.98 J 
3.93 J 
0.14.T 
3.28 J 
6.17 J 
4.54 J 
3.62 J 
0.35 J 
7.83 J 
6.05 J 
4.58 J 
13.8 J 
2.04 J 
9.S3 J 
3.99 J 
3.51 J 
0.76 J 
2.07 J 

4.33 J 
6.68 J 
G.58 J 
3.48 J 

0.323 JT 
1.78 J 
11.4 J 

10.2 J 
3.19 J 
2.64 JT 
1.38 J 
6.03 J 
10.2 J 
4.66 J 
4.9 J 

3.03 .T 
2.51 J 
8.17 J 
0.49 J 

0.643 JT 

Grainsize 
GS_MFCLAY 

>9 Phi clay 
percent 

0.26 J 
6.02 J 
5.09 J 
0.24.T 
4.93 J 
12.9 J 
8.88 J 
15.2 J 
1.64 J 
17.8 J 

II J 
10.8 J 
18.9 J 
3.68 J 
IS.6 J 
10.5 J 
8.13 J 
1.21 J 
5.33 J 

II J 
13.4J 

IG J 
6.41 J 
0.61 JT 
3.66 J 
17.9 J 

16.5 J 
6.36 J 
7.56 JT 
3.11 J 
13.7 J 
16.8 J 

8.1 J 
7.66 J 
3.:\7 .T 
3.53 J 
12.5 J 
0.53 J 
1.23 JT 
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Table 4-1a. R2A Archived Sediment Core Comventionals and Grain-Size Data. 

Analyte Group 
CAS No 

Sample Chemical Name 
Type Unit 

Sample ID Code Parent Sample 

LW2-C440-A N 
LW2-C440-D N 
LW2-C441-AI N 
LW2-C441-DI N 
LW2-C444-D N 
LW2-C444-E N 
LW2-C445-D N 
LW2-C447-A N 
LW2-C447-F N 
LW2-C448-A N 
LW2-C448-D N 
LW2-C454-H N 
LW2-C455-F N 
LW2-C456-G N 
LW2-C457-D N 
LW2-C458-D N 
LW2-C458-D2 FR LW2-C458-D 
LW2-C461-A N 
LW2-C461-D N 
LW2-C462-D N 
LW2-C468-D N 
LW2-C471-D N 
LW2-C474-D N 
LW2-C494-A N 
LW2-C521-D N 

Grainsize Grainsize Grainsize Grainsize Grainsize Grainsize Grainsize 
GS_VFS GS_CSIL'l GS_MSILT GS-",SILT GS_VFSILT GS_CCLAY GS_MFCLAY 

Very fme sand Coarse silt Mecliumsilt Fine silt Very fine silt 8-9 Phi clay >9 Phi clay 
percent percent percent percent percent percent percent 

10.8 J 23.1 J 29.8 J 14.8 J 6.92 J 5.37 J 9.21 J 
10.6 J 14.7 J 2304 J 15.2 J 10.8 J 7.59 J 12 J 
11.9 J 18.5 J 2904 J 13AJ 7.26 J 4.22 J 9.13 J 
23.6 .T 11.6 .T 22.9 .T 7.96 .T l.R6 .T I.R .T 1.R2 .T 

5.75 J 7.29 J 5.86 ) 2.91 J 2.04 J 1.44 J 2.86 J 
26.2 J 30 J 18 ) 7.57 J 5 J 2049 J 4048 J 
7.65 J 10.6 J 17.5 ) 15 J !OJ 8.09 J II J 
10.9 J 14.9 J 25.3 ) 16A J 8.51 J 5.88 J 10.2 J 
15.6 J 20.8 J 24 ) 11.7 J 7.58 J 4.51 J 6.94 J 
Il.l J 8.72 J 35.6 ) 16.3 J 9.07 J 4.87 J 10.3 J 
7.35 J 3.9 J 33.7 J 17.3 J 11.7 J 6.75 J 11.8 J 
13.8 J 4.72 J 4.51 J 3.25 J 2.51 J 2.18 J 4.05 J 
9A6 JT 9.12 JT 10.8 JT 5.94 JT 4.58 JT 2.92 JT 5.82 JT 
8.05 J 23 J 30.1 J 13.5 J 6.7 J 2.63 J 5045 J 
6A8 J 12.7 J 2304) 20 J 12.6 J 8.61 J 15.8 J 
7.16 J 15.6 J 26.7 ) 17 J 12.2 J 8.23 J 13J 

7.2 J 15.5 J 2504 ) 18.7 J 11.3 J 8.58 J 13AJ 
6.75 J 25.4 J 27.1 ) 15.6 J 8.56 J 5.97 J 9.85 J 
8.77 J 19.2 J 2304 ) 18A J 11.2 J 6.39 J 12.1 J 
11.2 J 17.3 J 20.9 ) 17.6 J lOA J 7.9 J 11.9 J 
6.61 J 15.2 J 31 ) 16.9 J 10.8 J 7.65 J 12.5 J 

lOA J 15.8 J 26.5 J 11.8 J lOA J 7049 J 14.3 J 
24.5 J 35.3 J 11.9 J 1.78 J 1.57 J 0048 J 2.G3 J 
0.89 J 0.51 J 0.66 J 0.61 J 0.5 J OA J 0.61 J 

Notes: 

- For all totals, zero is always used for non-detects. If any of the values included in a total are estimated (J qualified), then the total value is estimated (J qualified). If all 
analytes in a total are non-detects, then the highest detection limit is used for the total. A "T" qualifier is added to all results that are mathematically derived. 

- Coordinate system for geographic coordinates is Oregon State Plane NAD83 HARN/HPGN, Intl. Feet. 
- All concentration llllits are listed as dry weight. 
J Estimate. 
T Value is an average or selected result (see Kennedy Jenks et al. 2004). 
U Not detected at value shown. 

DO NOT QUOTE OR ClTE 
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Table4-lb. R2A Archived Sediment Core Metals Data 

Analyte Group 
CAS No 

Sample Chemical Name 
Type Unit 

Sample ID Code Parent Sample 

LW2-COll-EI N 
LW2-C015-E N 
LW2-C019-E2 FR 

L W2-C020-D N 
L W2-C022-D N 
L W2-CU6U-A N 

LW2-C061-D N 
LW2-C135-D N 
LW2-C139-D N 
LW2-C148-E N 

LW2-C152-E N 

LW2-C156-F N 
LW2-CI62-D N 
LW2-CI63-D2 FR 
LW2-CI72-E N 
LW2-CI73-E N 
LW2-ClS2-D N 
LW2-C202-D N 

LW2-C260-D N 
LW2-C269-D N 
LW2-C270-D N 
LW2-C301-A N 

L W2-C314-D N 
LW2-C326-D N 
LW2-C327-lJ N 

LW2-C347-E N 

L W2-C349-D N 
LW2-C364-D N 
LW2-C373-D N 

LW2-C3S3-D N 

LW2-C384-F N 
L W2-C400-D N 
LW2-C403-F N 

TW2-C40'i-R N 
L W2-C409-D N 
LW2-C415-E N 
LW2-C420-D N 

LW2-C421-D N 
LW2-C421-F N 
L W2-C430-A N 
LW2-C436-D N 

LW2-C436-E N 
LW2-C439-D N 
L W2-C440-lJ N 

L W2-C444-D N 

L W2-C444-E N 
LW2-C445-D N 
L W2-C44S-D N 

LW2-C457-D N 

LW2-C461-D N 
Notes; 

LW2-C019-EI 

LW2-CI63-Dl 

Metals 
7429-90-5 
Alul1unum 

mglkg 

14600 
24000 

27700 
34700 
23100 

27100 
I1S00 
29200 
15S00 

6S90 
13100 
18100 
15S00 
9720 

9680 

12100 
21200 T 

21000 T 
7640 

HOOO 

18600 

15000 

33800 T 

25S00 

24900 
33700 
30100 
)'iROO 

IOS00 
12300 
23000 

16400 
16400 
23300 

16S00 
14S00 
36400 

15000 
28700 T 
27900 
34000 

27600 

Metals 
7440-36-0 
Antimony 

rug/kg 

0.231 
0.11 

0.221 
0.151 
0.07 J 

O.Ml 
0.~1 

0.131 
013] 

0.~1 

0.141 
O.lll 
O.Ml 
0.131 

0.061 

0.071 
0.215 IT 

0.07 IT 
0.091 

0.3 J 
0.091 

0.061 

~~IT 

om] 
0.®1 
0.141 
0.®1 
oml 
O.ml 
0.~1 

O.Ml 
0.11 

O.ml 
O.nl 

0.071 
0.151 
2.15 J 

0.161 
1.4 IT 

0.381 
023 ] 

0.4 1 

Me1als 
7440-38-2 

Arsemc 

mgkg 

3.03 
3.25 

4.71 
3.99 
4.01 

3.02 
5.01 
518 

2.96 
4.4 

9.1 

12.9 
2.94 

2.3 

2.4 
3.48 T 

2.45 T 

3.04 
1.56 

2.05 

3.71 T 
237 

2.62 
3.55 

3.2 

nl 
1.93 
1.69 
2.53 

1.79 
1.8 

4.25 

2.4 

2.1 

14.9 

5.19 
4.42 T 
3.98 
419 

4.19 

Metals 
7440-43-9 
CadmIUm 

mgikg 

0.309 
0.193 

0.735 
0.537 

0.14 U 

OA24 
0.156 U 
0.555 
0259 U 

0.199 U 
0.281 
0.166 U 

0.185 U 
0.212 U 

0.121 U 

0.147 U 
0.363 T 

0.151 UT 

0.157 U 
OAn 
0.129 U 

0.108 U 

0.291 T 

0156 U 

0.139 U 
0.313 
0.232 
o 21R 

0.091 U 
0.017 U 
0.146 U 

0.12 U 
0.114 U 

0.45 

0.085 U 
0.128 U 
OA25 

0.191 
0.391 T 
OA03 
0557 

0.4 

Metals 
7440-47-3 
CillonuUl1l 

mglkg 

18 
28 

30.6 
37.8 
2S.9 

32.4 
12.9 
30.2 
172 

9.5 

IS.7 
19.5 
17.5 

12 

IS.3 

16.5 
29.5 T 

22.8 T 

9.2 
21.5 

26 

16.7 

36.7 T 

274 

30.8 
3S.4 
34.3 

"4 
16.7 
19.8 
33.2 

24.6 
23.3 
33.2 

19.6 
18 
37 

14.9 
40.3 T 
3S.6 
387 

34.1 

Metals 
7440-50-8 

Copper 
mglkg 

19.7 
31.2 

40.3 
50.3 
23.2 

42.4 
16.9 
37.6 

236 

12.8 
23.9 
25.6 
27.4 
IS.5 

15.2 

IS.9 
37.4 T 

25.1 T 
15.8 
23.7 

28.2 

16.3 

74 T 

264 

26.1 
45.8 
36.2 
306 
17.7 

IS.8 
74.1 

25.6 
20.9 
71.3 

16.1 
16.7 

91 

20.8 
79.4 T 
52.1 
562 

52.6 

- Par a1l1otals, zero is always used for non-detects. If any of the values mcluded in a total are estimated (J qualified), then the total value is estimated (J qual1fied). If all analytes in a 

total are non-detects. then the highest detection limit is used for the total. A "T" qualifier is added to all results that are mathematically derived. 
- Coordinate system for geographic coordinates is Oregon State Plane NAD83 HARN"IHPGN, IntI. Feet. 
- All concentration llllits are listed as dJy weight. 
J Dstimate. 
T Value is an average or selected remit (:;ee Kennedy Jenks et al. 2004). 
u Not detected at value shown. 

DO NOT QUOTE OR CITE 
This doclll1lent is currently llllder review by VS EPA 

:\1etals 
7439-92-1 

Le,d 

mglkg 

9.331 
5.68 

3S.91 
24.71 
II.IJ 

31.11 
5.6 

33.1J 
958 ] 

5.061 
9.421 
1l.9 J 

14.71 
6.271 

3.92 

3.481 
25.3 T 

8.82 IT 
5.71 

33.7 J 
6.l4 

3.1 

21 T 

467 

4.05 
22.9 

5.43 
743 

3.l1 

28.5 

4.48 
3.l5 
3S.2 

3.73 
13.6 
159 

8.78 
36.3 T 
42.9 
317 

36.6 

Metals 
7439-97-6 
Mercury 
mglkg 

0.0331 

0.014 J 

002 ] 

0.011 

0.5221 
0.076 J 

0.0171 
0.2541 
0.0471 

0.0481 

0.057 J 
0.034 T 

0.0231 
0.161 

0.25 J 

0.019 

Metals 
7440-02-0 

Nickel 
mglkg 

li.5 
26.5 

23.9 
27.4 

23 

25.2 
15.2 
24.5 
181 

11.9 
18.3 
18.5 
19.5 
14.9 

15 

18.3 
24.4 IT 

23.1 T 
12.1 
21.3 

23.9 

19.2 

27.9T 

236 

29.7 
28.9 
M.3 

D2 
li.8 
M.l 
23.5 

M.8 
23.2 
M.9 

19.9 
20.4 
2l:l.7 

15.2 
25.2 T 
26.7 
286 

26.7 

Metals 
7782-49-2 
Seleruum 

mglkg 

0.1 V 
0.15 U 

0.17 V 
0.21 V 
0.12 U 

0.07 V 
0.09 V 
0.14 U 

018 U 

0.06 V 
0.09 V 
0.15 U 

0.07 V 
0.07 V 

0.04 U 

0.06 V 
0.16 UT 

0.14 V 
0.05 V 
0.05 U 

0.11 U 

0.03 V 

0.16 UT 

012 U 

0.09 V 
0.2 V 

0.17 U 

01lf 

0.04 V 
0.1 V 

0.04 U 

0.06 V 
0.05 V 
0.24 V 

0.05 V 
0.05 V 
0.15 U 

0.05 V 
0.19 VT 
0.13 U 
016 U 

0.11 V 
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Metals 
7440-22-4 

Silver 
mglkg 

0.075 
0.07 2 J 

0.251 
0.33 

0.07 4 

0.302 
0.0491 
0.283 
0083 

0.04 
0.09 

0.1 

0.07 1 
0.056 

0.037 J 

0.058 
0.311 IT 

0.0795 T 
0.051 
0.166 
0.045 J 

0.0381 

0.27 6 IT 
0067 ] 

0.0491 
0.2531 
0.091 J 
0071 .T 

0.03 VI 
0.0381 
0.224 J 

0.0511 
0.041 
1.411 

0.0351 
0.0371 
0.627 J 

0.0781 
0.317 IT 

0.3 7 7 J 
0801 ] 

0.2181 

Metals 
7440-66-6 

Lmc 
mglkg 

70.2 
67 

212 

139 
lH.2 

205 

54.8 
162 

77 

46.1 
77.5 
75.7 
77.7 
59.8 

49 

44.3 
126 T 

60.7 T 
51.9 
159 

56.4 

52.3 

118 T 

574 

61.2 
113 

68 

704 

49.3 
48.4 
127 

58 
54.3 
215 

52.5 
51.3 
598 

66.6 
202 T 
194 
160 

190 

10fl 
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Table 4-lc. R2A Archived Sediment Core Butyltin Data. 

Analyte Group Butyltins Butyltins Butyltins Butyltins 
CAS No 78763-54-9 14488-53-0 36643-28-4 1461-25-2 

Sample Chemical Name Butyltin ion Dibutyltin ion Tributyltin ion Tetrabutyltin 
Type Unit ug/kg ug/kg ug/kg ug/kg 

Sample ID Code Parent Sample 

LW2-C409-A N 3 34 88 0.13 U 
LW2-C409-B N 50 460 2300 21 J 
LW2-C420-A N 5.1 21 150 0.89 NJ 
LW2-C420-B N 17 U 470 27000 180 J 
LW2-C457-D N 0.ml4 U 0.25 J 0.67 U 0.12 U 
l'Iotes: 
- For all totals, zero is always used for non-detects. If any of the values included in a total are estimated (J qualified), then the total value is 

estimated (J qualified). If all analytes in a total are non-detects, then the highest detection limit is used for the total. A "T" qualifier is 
added to all results that are mathematically derived. 

- Coordinate system for geographic coordinates is Oregon State Plane NAD83 HARN/HPGN, IntI. Feet. 
- All concentration units are listed as dry weight. 

J Estimate. 
T Value is an average or selected result (see Kennedy Jenks et al. 2004). 
U Not detected at value shown. 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA 
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Table 4-1d. R2A Archived Sedunent Core Polycyclic Aromatic Hydrocarbon Data. 

Sample 
Type 

Analyte Group 
CAS No 

PAR, 
91-57-6 

Chemica1 Namel 2-Methylnaphthalene 
Unit uglkg 

Sample ID Code Parent Sample 

LW2-COll-Fl N 

LW2-COlS-E N 

LW2-COI9-Dl N 
L W2-C020-D N 
L W2-C034-F N 
L W2-C060-A N 

T .W2-Cl11-D2 FR 

LW2-CI21-D N 
LW2-CI35-D N 
LW2-C139-D N 

LW2-Cl44-C N 

LW2-CI44-E N 
LW2-CI48-E N 
LW2-CI52-E N 
LW2-ClS5-D N 

LW2-ClS6-F N 

LW2-CI58-E N 
LW2-CI62-D N 
LW2-CI63-D2 FR 
LW2-C171-D N 

LW2-Cl72-E N 

L W2-CI73-E N 
LW2-CI82-D N 
LW2-CI84-E N 
LW2-C185-D N 

L W2-C202-D N 

LW2-C245-F N 
L W2-C252-D N 
L W2-C2Sg-D N 

LW2-C264-D N 

L W2-C270-D N 
L W2-C273-D N 
L W2-C276-D N 
L W2-CZ82-A N 

LW2-CZ84-E N 

L W2-C293-A2 FR 
L W2-C293-D2 FR 
L W2-C302-D N 
LW2-C314-D N 

LW2-C327-D N 

T.W2-Cll1-D 

LW2-CI63-Dl 

LW2-C293-A 
LW2-C293-D 

0.5 U 

14 

I.4J 
3.6 
I.4J 
3.9 

2'0 
0.46 U 

37 
0.44 U 

18 

0.46 U 
47 

0.66 J 
0.47 U 

0.45 U 

I.4J 
0.58 J 
0.49 U 
0.48 U 

3.9 
6.7 

630 
3.3 
4.9 
19 

0.47 U 
16 
25 
3.6 
9.4 

220 
80 

23 

3.4 

170 
4.7 

1400000 
18 

7.5 

PAHs 
83-32-9 

Acenaphthene 

ulikg 

0.24 U 

140 

11 
30 
1.8 I 
5.9 

100 

0.22 U 
240 

0.21 U 

65 
1.7 I 

410 
1.8 I 
2.5 

0.21 U 

6.5 
1.7 I 

0.31 I 
0.8 J 

11 

3.1 

1100 
5.2 
86 
21 

0.22 U 
690 

3200 

32 
430 

3900 
250 
21 
15 

6700 
27 

1800000 
48 

310 

PAR, 
208-96-8 

Acenaphthylene 

ulikg 

~U 

21 
U 
~ 

~U 

V 
~ 

O~J 

~ 

omu 
n 
1.2 J 
M 
O~J 

1.1J 

~U 

1.5 J 
OMJ 
OTIJ 
~U 

1.1J 
110 

23 
18 

093 J 

0.3 U 
58 

590 

4.8 

54 
290 

51 
41 

0.75 J 

41 
16 

530000 
16 
13 

PAH, 
120-12-7 

Anthracene 
uglkg 

0.41 U 

95 

6.6 
48 

8.7 
15 

'"0 
0.91 J 
140 

0.65 J 

44 
0.8 J 
110 
0.9 J 
I.4J 

0.29 U 

2.9 
0.59 J 

1.1J 
0.32 U 

4.1 
0.9 J 
no 

65 
39 
33 

0.3 U 
150 

2300 

11 
230 

5300 
110 
24 
2.1 

2300 
68 

MOOOO 
130 

130 

PAR, 
86-73-7 

Fluorene 
uglkg 

0.28 U 

66 

4.1 

26 
2.8 U 
3.4 

210 
0.29 I 
160 

0.36 J 

47 
0.69 I 
250 
1.11 

0.58 J 

0.25 U 

3.8 
1.21 

0.49 I 
0.43 J 

4.3 
11 

670 

34 
151 

0.26 U 
230 

umo 
13 

250 
2100 

130 
24 
2.1 

5500 
17 

740000 
39 
24 

DO NOT QUOTE OR CITE 

PAR, 
91-20-3 

Naphthalene 
uglkg 

1.3U 

56 

6.4 U 
11 

2.5 U 
18 

120 
NA 

50 
1.3 U 

48 

NA 
110 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

13 
120 
330 

14 

41 

12 

2.8 U 
63 

120 
40 
46 

840 
580 
140 

NA 
140 

19 
9200000 

55 
41 
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PAR, 
85-01-8 

Phenanthrene 

uglkg 

0.92 J 
720 

n 
220 
41 

51 
1200 

6 
630 
3.6 

270 

5.9 
1800 

8.8 
9.6 

0.73 J 

40 
8.3 
6.4 
3.7 
65 

5.3 
4700 

140 
400 

10 
0.47 J 
760 

2700 

210 J 

1600 
24000 

MO 
120 

12 

14000 
130 

4100000 
MO 
770 

PAR, 
LPAH 

T.ow Molecllbr Weight 

PAH 

ulikg 

0.92 IT 

1112 r 
99 IT 

348.5 r 
52.9 IT 

124.2 r 
2'121 T 

7.55 IT 
1303 r 
4.61 J1 

515 r 
10.29 IT 
2791 r 
14.11 IT 
15.18 IT 

0.73 IT 

56.1 IT 
13.01 IT 
8.63 IT 
4.93 IT 

103.3 r 
138.1 IT 
8260 r 
259.5 r 
622.9 r 
3173 IT 

0.47 IT 
1967 r 

10735 1 

314.4 IT 

2619.4 r 
36650 r 

1841 r 
393 I 

35.35 IT 

28851 r 
281.7 r 

18410000 r 
946 r 

1295.5 r 

PARs 
53-70-3 

Dibenz(a,h)anthracene 
uglkg 

0.39 U 

21 
3.1 
27 
lJ 

27 
19 

0.35 U 
43 

0.33 U 

30 

0.8 J 
n 

0.5 J 
0.36 U 

0.34 U 

1.6 J 
0.58 J 
0.37 U 
0.37 U 

1.3 J 

0.34 U 
110 

15 
34 

059 U 

0.36 U 
81 

35U 

6.1 
47 

540 
12 

8.2 
0.41 U 

47 
4.8 

24000 
41 

21 
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PAR, 
56-55-3 

Benz( a)anthracene 
uglkg 

0.68 U 

180 

28 
260 

21 
140 
240 

1.9 
290 
1.1J 

160 
5.2 

390 
3.5 
2.4 

0.21 U 

10 
2.4 
1.1J 

0.88 J 

16 
0.66 J 
810 
150 
220 
31 

0.22 U 
480 

2900 

38 
350 

5000 
94 

130 

2.9 

1100 
68 

310000 
340 
200 
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Table 4-1d. R2A Archived Sedunent Core Polycyclic Aromatic Hydrocarbon Data. 

Analyte Group PAR, PAHs PAR, PAH, PAR, PAR, PAR, PAR, PARs PAR, 
CAS No 91-57-6 83-32-9 208-96-8 120-12-7 86-73-7 91-20-3 85-01-8 LPAH 53-70-3 56-55-3 

T.ow Molecllbr Weight 

Sample Chemica1 Name 2-Methylnaphthalene Acenaphthene Acenaphthylene Anthracene Fluorene Naphthalene Phenanthrene PAH Dibenz(a,h)anthracene Benz( a)anthracene 
Type Unit uglkg ulikg ulikg uglkg uglkg uglkg uglkg ulikg uglkg uglkg 

SampleID Code Parent Sample 

LW2-C335-E N 5.9 13 20 47 10 20 100 215.9 r 11 120 
LW2-C342-E N 1.3J I) 3.9 10 2.2 5.6 U 30 48.4 IT 1.6 23 
LW2-C346-D N 0.43 U 2.4 0.28 U 0.28 U 0.24 U 2.4 U 1.5 J 3.9 IT 0.33 U 0.49 J 
LW2-C347-E N 0.6 J 0.38 1 0.53 J 0.35 J 0.81 1 6.1 U 4.4 7.07 IT 0.37 U 0.81 J 
LW2-C364-D N 21 39 37 54 26 110 240 527 r 9.1 100 
LW2-C372-E N 28 17 36 33 22 90 120 346 r 7.2 56 
T .W2-C171-D N 29 " 27 92 " n 52 9n4 T 1i5 37 
LW2-C377-D N 92 58 23 U 100 140 44 530 964 r 8.8 110 
LW2-C384-F N 0.48 J 0.22 U 0.3 U 0.3 U 0.26 U 2.4 U 0.45 U 0.48 IT 0.36 U 0.22 U 
LW2-C401-F N 1.5J 2.8 2.5 2.4 1.81 8.6 U 13 24 IT 1.1U 6.8 
LW2-C405-E N 0.75 J 0.26 J 0.34 U 0.34 U 0.3 U 7.6 U 1.1J 2.11 IT 0.4 U 1.1J 

LW2-C409-D N 0.46 J 0.541 0.52 J 5.7 1.31 2.3 U 12 20.52 IT lJ 4.5 
LW2-C426-A N 1.6 J 4.8 3.8 6.4 4.3 7.3 U 31 51.9 IT 5.3 32 
LW2-C430-A N 4.3 12 19 8.9 13 98 162.2 r 20 86 
LW2-C434-A N 3.7 12 5.9 22 11 9.4 U 62 116.6 I 6.6 60 
LW2-C436-E N 0.87 J 2.6 3.1 7.8 1.6 J 4.3 U 17 32.97 IT 4.2 43 
LW2-C439-D N 0.46 U 0.22 U 0.59 J 0.86 J 0.26 U 1.7U 1.6 U 1.45 IT 0.6 J 5.9 
LW2-C440-D N 12 35 7.1 24 35 28 140 281.1 r 7.7 52 
LW2-C445-D N 17 5.7 9.1 14 15 67 135.8 r 3.9 28 
LW2-C455-F N 6.2 7.6 6.8 4.8 4.7 26 27 83.1 I 1.6 U 8.8 
LW2-C456-G N 1.6 J 1.7 J 2.2 1.7 J 1.1J 16 8 32.3 IT 0.54 J 6.5 
LW2-C457-D N 22 22 33 30 22 83 150 362 r 7.3 50 
LW2-C521-D N 33000 20000 31000 22000 26000 240000 140000 512000 r 2000 18000 

OJ 
N 
--I 
0 DO NOT QUOTE OR CITE 
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Table 4-1d. R2A Archived Sedunent Core Polycyclic Aromatic Hydrocarbon Data. 

Analyte Group PARs PARs PAR, 
CAS No 50-32-8 205-99-2 191-24-2 

Sample Chemica1 Name Benzo(a)pyrene Benzo(b)fluoranthene Benzo(g,h,i)perylene 
Type Unit ug/kg uglkg uglkg 

SampleID Code Parent Sample 

LW2-COll-Fl N 0.62 U 0.71 U 0.71 U 

LW2-COlS-E N 260 130 260 
LW2-COI9-Dl N 37 25 33 
LW2-C020-D N 220 210 140 
LW2-C034-F N 11 5.9 8.1 
LW2-C060-A N 300 180 290 
T .W2-Cl11-D2 FR T.W2-Cll1-D '20 190 12O 
LW2-CI21-D N 2.1 1.3J 2.2 
LW2-CI35-D N 400 250 350 
LW2-CI39-D N 0.93 J O.gZ J 1.2 J 
LW2-Cl44-C N 240 160 250 
LW2-CI44-E N 8.3 4.8 7.9 
LW2-CI48-E N 640 370 670 
LW2-CI52-E N 5.4 3.7 5.8 
LW2-ClS5-D N 6.7 3.8 14 
LW2-ClS6-F N 0.29 U 0.63 U 0.3 U 

LW2-CI58-E N 14 10 15 
LW2-CI62-D N 4.7 3 6.3 
LW2-CI63-D2 FR LW2-CI63-Dl 1.2 J 0.87 J I.4J 
LW2-C171-D N 0.79 J 0.68 U l.1J 

LW2-Cl72-E N 18 12 16 
LW2-CI73-E N 0.59 J 0.62 U 0.53 J 
LW2-CI82-D N 1000 630 1100 
LW2-CI84-E N 160 78 97 
LW2-C185-D N 370 220 360 
LW2-C202-D N 38 25" 48 
LW2-C245-F N 0.3 U 0.66 U 0.32 U 
LW2-C252-D N 750 480 660 
LW2-C2Sg-D N 4000 2400 3500 
LW2-C264-D N 76 44 87 
LW2-C270-D N 580 340 540 
LW2-C273-D N 9000 5100 9600 
LW2-C276-D N 140 80 120 
LW2-CZ8Z-A N 110 88 110 
LWZ-C284-E N 3.4 2.2 2.7 

L W2-C293-A2 FR LW2-C293-A 440 530 150 
L W2-C293-D2 FR LW2-C293-D 73 33 40 
LW2-C302-D N 370000 230000 290000 
LWZ-C314-D N 560 280 490 
LW2-C327-D N 190 140 130 

OJ 
N 
--I 
0 
-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 
1'0 0 
011'0 
0:>01 
<Do:> 

<D 

PARs PARs PARs PARs 
207-08-9 218-01-9 206-44-0 193-39-5 

Benzo(k)fluoranthene Chrysene Fluoranthene Indeno( 1 ,2,3-cd)pyrene 

ugikg uglkg uglkg ulikg 

0.57 U 0.71 J 0.84 U 0.51 U 

120 210 650 210 
24 49 54 27 

190 400 720 140 
3.9 31 29 4.1 
160 190 190 250 
180 120 800 270 
1.7 J 2.6 7.1 1.7 

260 350 620 310 
O.Sg J lAJ 4.1 0.99 J 

140 220 350 220 
5 6.8 9.9 6.3 

310 510 1300 570 
3.1 5.2 10 4.1 
3.4 4.1 10 6.5 

0.44 U 0.54 U 0.7 J 0.32 U 

9.3 14 37 12 
3.1 3.6 7 4.6 

0.77 J 1.4 J 7.5 1.1J 
0.73 J 1.1J 2.7 0.67 J 

14 22 51 12 

0.43 U 0.73 J 2.7 0.34 J 
510 1100 2900 910 

96 170 240 85 
200 310 580 310 
23 U 48 86 32 

0.45 U 0.56 U 0.47U 0.33 U 
380 570 950 610 

19OO 3400 11000 3200 

36 54 170 66 
280 490 1100 460 

4600 7200 25000 7000 

73 130 350 100 
73 130 210 84 

1.8 J 3.5 8.7 1.8J 

390 1200 6700 170 
44 78 140 37 

220000 430000 1700000 270000 
300 450 900 430 
130 260 660 130 

DO NOT QUOTE OR CITE 
ThlS document lS currently under reVlew by US EPA 

PAR, PARs 
129-00-0 HPAH 

High l'vTolecnbr Weight 

Pyrene PAR 
ulikg uglkg 

1 U 0.71 n 
1000 3041 T 

82 362.1 T 
690 2997 T 
53 16811 

270 1997 T 

"'0 1')"29 T 

9.4 3011 
750 3623 T 
5.3 16.42 Jl 

420 2190 T 

16 7111 
1700 6532 T 

18 59.3 11 
32 82.9 T 

0.78 J 1.4811 

49 171.911 
9.8 45.0811 
9.7 25.04 11 
4.5 12.47 n 
70 232.3 n 
3.5 9.0511 

3800 12870 T 
330 1421 T 
800 3404 T 

14 448 T 
0.49 U 0.66 ur 
1200 6161 T 

14000 46550 1 

260 837.1 T 

1500 5687 T 
32000 105040 T 

420 1519 T 
270 1213.Z T 

12 39 JT 

5200 15927 T 
200 717.8 T 

2000000 5844000 T 
1200 4991 T 

"780 2641 T 
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PARs 
130498-29-2 

Polycyclic Arom;Jtic 

Hydrocarbons 
uglkg 

1.63 IT 

4153 T 

461.1 JT 
3345.5 T 

220.9 JT 
2121.2 T 

(')0')"2 T 

37.55 JT 
4926 T 

21.03 Jl 

2705 T 

81.29 JT 
9323 T 

73.41 JT 
98.08 JT 

2.21 IT 

228 JT 
58.09 JT 
33.67 JT 

17.4 JT 

335.6 JT 

147.15 JT 
21130 T 
1680.5 T 
4026.9 T 

7653 JT 
0.47 IT 
8128 T 

572gS 1 

1151.5 JT 

8306.4 T 
141690 T 

3360 T 
1606.Z T 

74.35 JT 

44778 T 
999.5 T 

24254000 T 
5937 T 

3936.5 T 
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Table 4-1d. R2A Archived Sedunent Core Polycyclic Aromatic Hydrocarbon Data. 

Sample 
Type 

Analyte Group 
CAS No 

Chemica1 Namel 
Unit 

Sample ID Code Parent Sample 

LW2-C335-E N 

L W2-C342-E N 

L W2-C346-D N 
LW2-C347-E N 
L W2-C364-D N 
LW2-C372-E N 

T .W2-C171-D N 

LW2-C377-D N 
L W2-C384-F N 
LW2-C401-F N 
LW2-C405-E N 

L W2-C409-D N 
L W2-C426-A N 
L W2-C430-A N 
L W2-C434-A N 
LW2-C436-E N 

L W2-C439-D N 
L W2-C440-D N 
LW2-C445-D N 
LW2-C455-F N 

L W2-C456-G N 

LW2-C457-D N 
LW2-C521-D N 

PARs 
50-32-8 

Benzo(a)pyrene 
ug/kg 

130 
22 

0.37 J 

0.6 J 

150 
83 

4' 
78 

0.3 U 
9.3 

0.82 J 

5.7 
37 

110 
63 
46 
6.3 
57 
32 
12 

8.6 
74 

26000 

PARs 
205-99-2 

Benzo(b)fluoranthene 
uglkg 

60 
9.5 

0.6 U 
0.67 U 

77 
53 
41 
58 

0.65 U 
5.9 

0.95 J 

5.5 
44 

100 
49 
26 

4.2 

46 
24 

8.5 
4.7 
50 

14000 
Notes: 

PAR, 
191-24-2 

Benzo(g,h,i)perylene 

uglkg 

62 

9.8 
0.59 J 
0.73 J 
130 

83 

" 59 
0.32 U 

10 
0.62 J 

4.6 
32 

110 
47 
20 

3.8 
46 
26 
17 

8.3 
86 

19000 

PARs 
207-08-9 

Benzo(k)fluoranthene 

ugikg 

78 
14 

0.42 U 
0.46 U 

85 
52 
3Ii 

40 
0.45 U 

5.9 
0.84 J 

5.2 
37 
95 
41 
32 

4.2 
39 
24 

7.1 
5.5 
44 

12000 

PARs 
218-01-9 

Chrysene 
uglkg 

140 
27 

0.52 U 
1.1J 
130 
78 
50 

200 
0.56 U 

7.7 
1.2 J 

7 

59 
140 
79 
42 
5.8 U 
66 

170 
13 

8.4 
73 

24000 

PARs 
206-44-0 

Fluoranthene 
uglkg 

160 
39 
1.3J 
2.8 
310 
170 

"0 
220 

0.46U 
18 
2J 

5.2 
85 

220 

120 
52 

9.1 
140 
56 
28 
13 

190 
77000 

PAHs 
193-39-5 

Indeno( 1 ,2,3-cd)pyrene 

ulikg 

63 
9.2 

0.35 J 

0.46 J 
110 

63 
31 

44 

0.33 U 
7.8 

0.59 J 

3.8 
30 
98 
45 
22 

3.7 
41 
25 
12 
6 

66 
17000 

PAR, 
129-00-0 

Pyrene 

ulikg 

250 
58 
1.5 J 
4.8 
430 
210 

"' 340 
0.49 U 

26 
1.9 J 

9.9 
97 

240 
140 
59 
11 

140 
490 
40 
20 

230 
83000 

PAHs 
HPAH 

High l'vTolecnbr Weight 

PAR 
uglkg 

1074 T 

213.1 T 

4.611 
11.311 

1531.1 T 
855.2 T 
444)"T 

1157.8 T 
0.65 UT 
97.4 T 

10.0211 

52.411 
458.3 T 
1219 T 

650.6 T 
346.2 T 

48.811 
634.7 T 
878.9 T 
146.4 T 
81.5411 

870.3 T 
292000 T 

- For all totals, zero is always used for non-detects. If any of the values included in a total are estimated (J qualified), then the total value IS estimated (J qualified). If all analytes in a 
total are non-detects, then the highest detection limit is used for the total. A "T" qualifier is added to all results that are mathematically derived. 

- Coordinate system for geographic coordinates is Oregon State Plane NAD83 HARNI}IPGN, IntI. Feet. 

- All concentration UJ11ts are li'ited as dry weight. 
J Estimate. 

T 

U 

NA 

Value IS an average or selected result (see Kennedy Jenks et al. 2004). 

Not detected at value shown 

Napthalene data were generated from VOC samples submitted soon after collection for these samples. The results are not provided here but are available in the SCRA database. 
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PAHs 
130498-29-2 

Polycyclic Arom;Jtic 

Hydrocarbons 
uglkg 

1289.9 T 
261.5 JT 

8.511 
18.37 JT 

2058.1 T 
1201.2 T 

':::409 T 

2121.8 T 
0.4811 

121.4 JT 
12.13 JT 

72.92 JT 

510.2 JT 

1381.2 T 

767.2 T 
379.17 JT 

50.25 JT 

915.8 T 
1014.7 T 

229.5 T 
113.84 JT 

1232.3 T 
804000 T 

40f4 



LWG 
Lower Willamette Group 

Table 4-1e. R2A An;hived Sediment Core Total Petroleum Hydrocarbon Data. 

Analyte Group Petroleum Petroleum 
CAS No DRH RRH 

Sample Chemical Name Diesel Range Residual Range 
Type Unit mg/kg mg/kg 

SampleID Code Parent Sample 

LW2-C093-A N 1300 J 3600 J 
LW2-C093-B N 2300 JT 5500 JT 
LW2-Cll2-A N 76 J 370 J 
LW2-Cll2-C N 370 J 800 J 
LW2-CI12-D N 780 J 1300 J 
LW2-CI21-D N 4.6 V 15 V 
LW2-C135-D N 780 J 1600 J 
LW2-CI52-E N 5.3 J 11 V 
LW2-CI56-F N 4.5 V 6.6 V 
LW2-CI82-D N 1400 J 1600 J 
LW2-CI85-D N 50 J 140 J 
LW2-C202-D N 37 J 62 J 
LW2-C282-A N 620 J 1600 J 
LW2-C282-R N 24.T 57.T 
LW2-C282-D N 4.4 VT 4.1 vr 
LW2-C290-A N 18 J 60 J 
LW2-C290-D N 4.6 V 4.3 V 
LW2-C329-A N 30 JT 61 JT 
LW2-C329-B N 150 J 130J 
LW2-C329-D N 1400 J 390 J 
LW2-C335-A N 34 J 140 J 
LW2-C335-C N 290 J 560 J 
LW2-C335-E N 27.5 JT 87 JT 
LW2-C379-A N 300 J 1200 J 
LW2-C379-B N 590 J 1500 J 
LW2-C379-D N 5V 14 V 
LW2-C380-A N 38 J 130J 
LW2-C380-C N 5.5 UT 31.5 .TT 
LW2-C380-E N 5.2 V 28 J 
LW2-C415-B N 25 J 56 J 
LW2-C4l5-D N 4.6 V 13 V 
LW2-C441-Al N 96 J 370 J 
LW2-C441-Bl N 360 J 840 J 
LW2-C441-Dl N 4.9 V 4.6 V 
LW2-C448-D N 460 J 1300 J 
LW2-C456-B N 88 J 400 J 
LW2-C456-C N 410 J 1200 J 
LW2-C461-A N 160 J 770J 
LW2-C461-B N 150 J 580 J 
LW2-C461-D N 180 J 540 J 
LW2-C494-A N 120 J 720J 
LW2-C494-B N 220 J 850 J 
LW2-C494-D N 500 J 1600 J 
LW2-G415 N 480 J 1700 J 
Notes: 
- For all totals, zero is always used for non-detects. If any ofthe values included in a tota 

are estimated (.T qualified), then the total value is estimated (.T qualified). If all analytes in 
a total are non-detects, then the highest detection limit is used for the total. 
A "T" qualifier is added to all results that are mathematically derived. 

- Coordinate system for geographic coordinates is Oregon State Plam 
NAD83 HARN/HPGN, IntI. Feet. 

- All concentration units are listed as dry weight. 
J Estimate. 

T 

U 

Value is an average or selected result (see Kennedy .Tenks et al. 2(04). 

Not detected at value shown. 

DO NOT QUOTE OR CITE 
This document is currently under review by VS EPA 
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Table 4-lf. R2A Archived Sediment Core Phthalate Data. 

Analyte Group Phthalates 
CAS No 131-11-3 

Sample Chemical Name Dimethyl phthalate 
Type Unit ug/kg 

Sample ID Code Parent Sample 

LW2-C011-Fl N 2.7 V 
LW2-COll-G2 FR LW2-COI1-Gl 2.7 V 
LW2-COI5-E N 4.9 U 
LW2-COI9-DI N 2.4 V 
LW2-COI9-E2 FR LW2-COI9-EI 2.6 V 
LW2-C022-D N 3.3 V 
LW2-C060-A N 2.6 V 
LW2-Clll-A2 FR LW2-Clll-A 8.4 J 
LW2-CI21-D N 2.4 U 
LW2-C135-D N 31 V 
LW2-CI39-D N 2.3 V 
LW2-CIS2-E N 2.6 V 
LW2-C15S-D N R 
LW2-C156-F N 2.4 V 
LW2-CI58-E N 2.6 U 
LW2-CI62-D N 2.5 V 
L W2-C 163-D2 FR L W2-C 163-D1 2.6 V 
LW2-CI71-D N R 
LW2-Cl72-E N 2.5 V 
LW2-Cl73-E N 2.4 V 
LW2-CI82-D N 30 U 
LW2-CI84-E N 2.6 V 
LW2-CI85-D N 4.9 V 
LW2-C202-D N 2.4 V 
LW2-C252-D N 6V 
LW2-C264-D N 2.5 V 
T W2-C270-D N 13U 
LW2-C273-D N 59 V 
LW2-C276-D N R 
LW2-C283-D N 2.5 V 
LW2-C293-D2 FR LW2-C293-D 2.4 V 
LW2-C302-D N 2700 V 
LW2-C314-D N 2.6 U 

OJ 
N 
---I 

LW2-C327-D N 2.6 V 
LW2-C331-G N 2.4 V 

0 
-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 
1'0 0 
011'0 
<DOl 
1'0<D 

1'0 

Phthalates Phthalates Phthalates 
84-66-2 84-74-2 85-68-7 

Diethyl phthalate Dibutyl phthalate Butylbenzyl phthalate 
ug/kg ug/kg ug/kg 

5.2 V 3.9 V 2.2 V 
5.2 V 3.9 V 2.3 V 
9.5 U 7U 4.1 U 
4.7 V 3.7 V 2V 
5.1 V 3.8 V 2.2 V 
6.3 V 5.5 V 2.7 V 

SV 3.7 V 2.2 V 
6.6 V 23 260 
4.7 U 3.5 U 2U 
61 V 45 V 26 V 

4.5 V 4.4 J 1.9 V 
5V 4.8 V 2.2 V 
R 8.5 VJ R 

4.6 V 3.4 V 2V 
4.9 U 3.7 U 2.1 U 
4.9 V 3.7 V 2.1 V 

5V 3.7 V 2.2 V 
R 7.1 VJ R 

4.8 V 5.1 V 2.1 V 
4.S V 4.4 V 2V 
59 U 44 U 25 U 
5V 3.7 V 2.2 V 

9.5 V 7.1 V 4.1 V 
4.5 V 3.4 V 2V 
12 V 8.6 V SV 

4.7 V 3.6 V 2.1 V 
24 U 18 U 11 U 

120 V 85 V 49 V 
R 4.6 VJ R 

4.8 V 3.6 V 2.1 V 
4.6 V 6.5 2V 

5200 V 3900 V 2300 V 
4.9 U 3.7 U 2.1 U 

5V 3.7 V 2.2 V 
4.5 V 23 2V 

DO ~OT QUOTE OR CITE 
This document is currently under review by VS EPA 

Phthalates 
117-84-0 

Di-n-octyl phthalate 
ug/kg 

1.8 V 
1.8 V 
3.3 U 
6.9 V 
1.8 V 
2.2 V 
1.7 V 

110 
1.6 U 
21 V 
1.6 V 
1.7 V 

R 
1.6 V 
1.7 U 
1.7 V 
1.8 V 

R 
1.7 V 
1.6 V 
20 U 
1.7 V 
3.3 V 
1.6 V 
4.9 J 
1.7 V 
8.2 U 
39 V 
R 

1.7 V 
1.6 V 

1800 V 
1.7 U 
1.7 V 
1.6 V 

Portland Harbor RTIFS 
Round 2A Archived Core Sediment 

Data Report 
May il, 2006 

DRAFT 

Phthalates 
117-81-7 

Bis(2-ethylhexyl) 
ug/kg 

5.4 V 
5.5 V 
4.6 U 
8.9 V 
2.5 V 
34 V 

3.9 V 
810 
4.1 U 
72V 

170 
IOV 
SUJ 

3.6 V 
5U 

2.4 V 
8.8 V 
4.4 UJ 
S.6 V 
3.8 V 
29 U 

7.8 V 
6.5 V 
2.2 V 
48 V 

2.6 V 
12 U 
56 V 

2.4 UJ 
2.5 V 
3.1 J 

2600 V 
8.8 U 
31 V 

1300 

lof2 
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Table 4-1f. R2A Archived Sediment Core Phthalate Data. 

Analyte Group Phthalates Phthalates 
CAS No 131-11-3 84-66-2 

Sample Chemical Name Dimethyl phthalate Diethyl phthalate 
Type Unit ug/kg ug/kg 

Sample ID Code Parent Sample 

LW2-C335-E N 2.5 U 4.8 U 
LW2-C346-D N 2.3 U 4.4 U 
LW2-C347-E N 2.61J 4.91J 
LW2-C349-D N 2.2 U 4.3 U 
LW2-C364-D N 2.7 U 5.2 U 
LW2-C372-E N 16 U 30 U 
LW2-C373-D N 3.1 U 6.1 U 
LW2-C400-D N 15 U 29 U 
LW2-C405-E N 2.81J 5.4 1J 
LW2-C409-D N 2.3 U 4.4 U 
LW2-C420-D N 2.3 U 4.5 U 
LW2-C425-Fl N 2.8 U 5.4 U 
LW2-C431-F N 2.5 U 4.8 U 
LW2-C436-E N 2.4 U 4.6 U 
LW2-C439-D N 2.4 1J 4.71J 
LW2-C440-D N 16 U 31 U 
LW2-C444-E N R R 
LW2-C447-F N 2.6 U 5U 
LW2-C448-D N 3U 11 
LW2-C454-H N 2.7 U 5.3 U 
LW2-C455-F N 141J 261J 
LW2-C4S7-D N 33 U 63 U 
LW2-C461-D N 3.1 U 5.9 U 
LW2-C462-D N 3.1 U 6U 
LW2-C468-D N 16 U 61 
LW2-C521-D N 230 U 440 U 
Notes: 

Phthalates Phthalates 
84-74-2 85-68-7 

Dibutyl phthalate Butylbenzyl phthalate 
ug/kg ug/kg 

7.3 U 2.1 U 
7.1 U 1.9 U 
7.91J 2.1 1J 
4.6 U 1.9 U 
7.7 U 2.3 U 
23 U 13U 
14 U 20 
22 U 13U 
8.1 1J 2.3 1J 
5.2 U 1.9 U 
4.9 J 1.9 U 
4.1 U 2.4 U 
3.6 U 2.1 U 
3.8 J 2U 
3.S 1J 21J 
23 U 14 U 

4.5 J R 
3.7 U 2.2 U 
12 U 2.5 U 
12 U 2.3 U 
191J 11 1J 
47 U 27 U 
17U 7.3 J 

14 U 2.6 U 
30 J 280 

330 U 190 U 

Phthalates 
117-84-0 

Di-n-octyl phthalate 
ug/kg 

1.7 U 
1.5 U 
1.7 1J 
1.5 U 
1.8 U 
lIU 

2.1 U 
9.9 U 
1.9 1J 
1.5 U 
1.6 U 
1.9 U 
1.7 U 
1.6 U 
1.6 1J 
lIU 
R 

l.7U 
2U 

1.8 U 
8.71J 
22 U 

2.1 U 
2.1 U 
llU 

150 U 

Portland Harbor RTIFS 
Round 2A Archived Core Sediment 

Data Report 
May il, 2006 

DRAFT 

Phthalates 
117-81-7 

Bis(2-ethylhexyl) 
ug/kg 

5.1 U 
4.3 U 
2.51J 
2.2 U 
2.5 U 
15 U 

200 
170 
5.81J 
8.6 U 
18 

6.1 U 
4.6 U 
2.4 J 
2.7 J 

25 J 
4.4 J 

9.8 J 
100 
2.6 U 
131J 

330 
62 
87 

1400 
220 U 

- For all totals, zero is always used for non-detects. If any of the values included in a total are estimated (J qualified), then the total value is estimated (J qualified). If all analytes in a 
tolal HTe non-deleds, then the highest detection limit is used for the total. A "T" qualifier is added to all results that HTe mathemati<.:ally derived. 

- Coordinate system for geographic coordinates is Oregon State Plane NAD83 HARNIHPGN, IntI. Feet. 
- All concentration units are listed as dry weight. 
J Estimate. 
T 

U 

Value is an average or selected result (see Kennedy Jenks et a!. 2004). 
Not detected at value shown. 

DO ~OT QUOTE OR CITE 
This document is currently under review by US EPA 20f2 
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Table 4-1g. R2A Archived Sediment Core Semivolatile Organte Compound Data. 

Analyte Group 
CAS No 

SVOCs 
120-82-1 

SVOCs 
95-50-1 

SVOCs 
541-73-1 

SVOCs 
10646-7 

Sample Chemical Namell,2,4-TridllurubtI1£tIlt I 1,2-DidllurubeI1£tIlt 1,3-DidllurubeI1£tIlt 1,4-Dil'hlurubeIl£tIlt 
Type IT nit uglkg llglkg uglkg uglkg 

Sample ID Code Parent Sample 

LW2-COll-Fl N 
LW2-COll-G2 FR 
LW2-COlS-E N 

LW2-C019-Dl N 

LW2-COI9-E2 FR 
L W2-C020-D N 
L W2-C022-D N 
L W2-C034-F N 

L W2-C060-A N 

L W2-C061-C N 
LW2-C061-E N 
L W2-C066-F N 
LW2-Cll1-A2 17R 

LW2-Cl11-D2 FR 

LW2-CI21-D N 
LW2-C133-C N 
LW2-C135-B N 

LW2-C135-D N 

LW2-C138-A N 
LW2-C138-B N 
LW2-C138-D N 
LW2-C139-D N 

LW2-C144-A N 

LW2-CI44-B N 
LW2-CI44-C N 
LW2-CI44-D N 
LW2-C144-E N 

LW2-C147-D N 

LW2-CI48-B N 
LW2-CI48-D N 
LW2-CI48-E N 
LW2-ClS2-E N 

L\V2-Cl')')-D N 

LW2-CI56-F N 
LW2-CI58-A N 
LW2-ClS8-B N 

LW2-C158-D N 

LW2-CI58-E N 
LW2-CI62-A N 
LW2-CI62-B N 
LW2-C162-D N 

LW2-C163-D2 FR 

LW2-CI69-A N 
LW2-CI69-C N 
LW2-CI71-A N 
LW2-C171-D N 

LW2-Cl72-E N 

LW2-CI73-B N 
LW2-CI73-D N 
LW2-CI73-E N 
LW2-C182-D N 

LW2-C011-G1 

LW2-C019-E1 

LW2-Cll1-A 

T,W2-Cll1-D 

LW2-C163-D1 

2.2 U 
2.3 U 
4.1 U 

2U 
2.2 U 

2.7 U 

22 U 

2.8 U 

2U 

26 U 

1.9 U 

2.2 U 

R 

2U 

2.1 U 

2.1 U 

2.2 U 

R 

2.1 U 

2U 
25 U 

2U 
2U 

3.5 U 

1.8 U 

1.9 U 

2.4 U 

19 U 

2.5 U 

1.8 U 

23 U 

1.7 U 

1.9 U 

R 

UU 

1.9 U 

1.9 U 

1.9 U 

R 

1.8 U 

UU 
22 U 

2.4 U 
2.4 U 
4.4 U 

2.2 U 

2.3 U 

2.9 U 

23 U 

3U 

2.2 U 

28 U 

2.1 U 

2.3 U 

R 
2.1 U 

2.3 U 

2.3 U 

2.3 U 

R 
2.2 U 

2.1 U 

27 U 

2.8 U 
2.8 U 
5.2 U 

2.6U 

2.8 U 

3.4 U 

27U 

3.6 U 

33 U 

2.5 U 

32 U 

SVOCS 

103-33-3 

A£ub~I1£~I1~ 

llglkg 

3.6 U 
3.6 U 
6.5 U 
3.2 U 

3.5 U 

4.3 U 

34 U 

4.5 U 

3.2 U 

42 U 

3.1 U 

3.4 U 

R 

3.2 U 

3.4U 

3.4 U 

3.5 U 

R 

3.3 U 

SVOCS 
121-14-2 

2,4-Di.I1i.lrulul~I1~ 

llglkg 

4.2 U 
4.2 U 
7.6 U 

3.8 U 

4.1 U 

5.1 U 

4U 

5.3 U 

3.8 U 

49 U 

3.6 U 

4U 

R 
3.7 U 

4U 

3.9 U 

4U 

R 
3.9 U 

3.1 U 3.6 U 
40 U 47 U 

DO NOT QUOTE OR CITE 
ThlS document lS currently lll1der reVlew by US EPA 

SVOCS 
606-20-2 

2,6-Di.I1i.lrulul~I1~ 

llg/kg 

4.2 U 
4.2 U 
7.6U 

3.8 U 

4.1 U 

5.1 U 

4U 

5.3 U 

3.8 U 

49 U 

3.6 U 

4U 
R 

3.7 U 

4U 

3.9 U 

4U 

R 
3.9 U 

3.6 U 
47U 

SVOQ; 

91-58-7 

2-Chlurul1aphllJal~I1~ 

llglkg 

5.3 U 
5.3 U 
9.7 U 

4.8 U 

5.2 U 

6.5 U 

51 U 

6.8 U 

4.8 U 

62 U 

4.6 U 

5.1 U 

R 

4.7 U 

5.1 U 

5U 
5.2 U 

R 

5U 

4.7 U 
60 U 

SVOCS 
88-744 

2-Ni.lrual1i.llll~ 

llglkg 

4U 
4U 

7.3 U 

3.6 U 

3.9 U 

4.9 U 

39 U 

5.1 U 

3.6 U 

47 U 

3.5 U 

3.8 U 

R 
3.6 U 

3.8 U 

3.8 U 

3.9 U 

R 
3.7 U 

3.5 U 

45 U 

SVOCS 
91-94-1 

Portland Harbor RIIFS 

Round 2A Archived Core Sediment 
Data Report 

May g, 2006 

DRAFT 

SVOCs 
99-09-2 

3,3' -Di.l'hluIUb~l1£i.Jlll~ 

llglkg 

3-Ni.lruaI1i1i.I1~ 

llglkg 

5.5 U 
5.5 U 
lOU 

5U 
5.4U 

6.7 U 

53 U 

7U 

5U 

64 U 

4.7 U 

5.2 U 

R 
4.9 U 

5.2 U 

5.2 U 

5.3 U 

R 
5.1 U 

4.8 U 
62 U 

3.9 U 
3.9 U 

7U 

3.5 U 

3.8 U 

4.7 U 

37 U 

4.9 U 

3.5 U 

45 U 

3.3 U 

3.7 U 

R 

3.4 U 

3.7 U 

3.7 U 

3.7 U 

R 

3.6 U 

3.4 U 
44 U 

10f9 
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Table 4-1g. R2A Archived Sediment Core Semivolatile Organte Compound Data. 

Analyte Group 
CAS No 

SVOCs 
120-82-1 

SVOCs 
95-50-1 

SVOCs 
541-73-1 

SVOCs 
10646-7 

Sample Chemical Namell,2,4-TridllurubtI1£tIlt I 1,2-DidllurubeI1£tIlt 1,3-DidllurubeI1£tIlt 1,4-Dil'hlurubeIl£tIlt 
Type IT nit uglkg llglkg uglkg uglkg 

Sample ID Code Parent Sample 

LW2-CI84-E N 
LW2-CI85-D N 
LW2-C196-A N 

LW2-C196-B N 

LW2-CI96-C N 
L W2-C202-D N 
LW2-C215-B N 
LW2-C21S-C N 

L W2-C245-F N 

LW2-C252-D N 
LW2-C258-D N 
L W2-C260-D N 
L W2-C264-D N 

T ,W2-C269-D N 

LW2-C270-D N 
L W2-C273-D N 
LW2-C276-D N 
LW2-C282-A N 

LW2-C283-D N 
L W2-C284-E N 
L W2-C290-A N 
LW2-C290-B N 
LW2-C290-D N 

LW2-C291-A N 
LW2-C291-B N 
L W2-C291-C N 
L W2-C293-A2 FR 

L W2-C293-D2 FR 

L W2-C299-A N 
L W2-C299-C N 
L W2-C300-A N 
L W2-C300-B N 

T ,W2-C100-D N 

L W2-C302-D N 
LW2-C314-D N 
LW2-C327-D N 
L W2-C331-G N 

LW2-C335-E N 
LW2-C342-E N 
L W2-C346-D N 
LW2-C347-E N 
LW2-C349-D N 

L W2-C364-D N 
LW2-C372-E N 
LW2-C373-D N 
LW2-C377-D N 

L W2-C382-D N 

L W2-C384-F N 
L W2-C400-D N 
LW2-C401-F N 
LW2-C405-E N 

LW2-C293-A 

LW2-C293-D 

2.2 U 
4.1 U 

2U 

5U 

2.1 U 

llU 
49 U 
j{ 

2.1 U 

2U 

2300 U 
2.1 U 
2.2 U 

2U 

2.1 U 

1.9 U 
2.1 U 
1.9 U 

2.3 U 
13U 

2.6 U 

13U 

2.3 U 

1.9 U 
3.6 U 

1.7U 

4.3 U 

1.8 U 

8.9 U 
43 U 
j{ 

1.8 U 

1.7 U 

2000 U 
1.9 U 
1.9 U 
1.7 U 

1.8 U 

1.7U 
1.9 U 
1.6 U 

2U 
12 U 

2.3 U 

llU 

2U 

2.3 U 

4.4 U 

2.1 U 

5.3 U 

2.2 U 

llU 
52 U 
j{ 

2.2 U 

2.1 U 

2400 U 
2.3 U 
2.3 U 
2.1 U 

2.2 U 

2U 
2.3 U 

2U 

2.4 U 
14 U 

2.8 U 

14 U 

2.5 U 

6.3 U 

13U 

2.7U 

2.5 U 

2.4 U 
2.7U 
2.3 U 

2.8 U 
17U 

3.3 U 

16U 

3U 

SVOCs 
103-33-3 

A£ubeIl£tIlt 

uglkg 

3.4U 
6.5 U 

3.1 U 

8U 

3.3 U 

17 U 
78 U 
j{ 

3.3 U 

3.1 U 

3600 U 
3.4U 
3.4 U 
3.1 U 

3.3 U 

3U 
3.4 U 

3U 

3.6 U 
21 U 

4.2 U 

SVOCs 
121-14-2 

2,4-Di.I1ilrulul~Ile 

llglkg 

4U 
7.6 U 

3.6 U 

9.3 U 

3.8 U 

20 U 
91 U 
j{ 

3.9 U 

3.7 U 

4200 U 
3.9 U 

4U 
3.6 U 

3.8 U 

3.5 U 
3.9 U 
3.4U 

4.2 U 
24 U 

4.9 U 

20 U 23 U 

3.7 U 4.3 U 

DO NOT QUOTE OR CITE 
ThlS document lS currently under reVlew by US EPA 

SVOCs 
606-20-2 

2,6-Di.Ililrulul~Ile 

llg/kg 

4U 
7.6U 

3.6 U 

9.3 U 

3.8 U 

20U 
91 U 
j{ 

3.9 U 

3.7 U 

4200 U 
3.9 U 

4U 
3.6 U 

3.8 U 

3.5 U 
3.9 U 
3.4 U 

4.2 U 
24 U 

4.9 U 

23 U 

4.3 U 

SVOQ; 

91-58-7 

2-ChluwuaphllJaleIle 
uglkg 

5.1 U 
9.8 U 

4.7 U 

12 U 

4.9 U 

25 U 
120 U 

j{ 

5U 

4.7 U 

5300 U 
5.1 U 
5.1 U 
4.7 U 

4.9 U 

4.5 U 

5.1 U 
4.4 U 

5.3 U 
31 U 

6.2 U 

30 U 

5.5 U 

SVOCs 
88-744 

2-Nilruauilule 

llglkg 

3.9 U 
7.3 U 

3.5 U 

9U 

3.7 U 

19 U 
88 U 
j{ 

3.7 U 

3.5 U 

4000 U 
3.8 U 
3.9 U 
3.5 U 

3.7 U 

3.4 U 
3.8 U 
3.3 U 

4U 
24 U 

4.7 U 

23 U 

4.2 U 

SVOCs 
91-94-1 

Portland Harbor RIIFS 
Round 2A Archived Core Sediment 

Data Report 
May g, 2006 

DRAFT 

SVOCs 
99-09-2 

3,3'-Dil'hluwbel1£iJiIlt 

uglkg 

3-Nilru<tuiliut 

uglkg 

5.3 U 
lOU 

4.8 U 

13 U 

5U 

26 U 
120 U 

j{ 

5.1 U 

4.8 U 

5500 U 
5.2 U 
5.3 U 
4.8 U 

5U 

4.7 U 
5.2 U 
4.5 U 

5.5 U 
32 U 
6.4 U 

31 U 

5.7 U 

3.7 U 
7.1 U 

3.4 U 

8.6 U 

3.5 U 

18 U 
85 U 
j{ 

3.6 U 

3.4 U 

3900 U 
3.7 U 
3.7 U 
3.4 U 

3.6 U 

3.3 U 
3.7 U 
3.2 U 

3.9 U 
23 U 

4.5 U 

22 U 

4U 

20f9 
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Table 4-1g. R2A Archived Sediment Core Semivolatile Organte Compound Data. 

Analyte Group 
CAS No 

SVOCs 
120-82-1 

SVOCs 
95-50-1 

SVOCs 
541-73-1 

SVOCs 
10646-7 

Sample Chemical Namell,2,4-TridllurubtI1£tIlt I 1,2-DidllurubeI1£tIlt 1,3-DidllurubeI1£tIlt 1,4-Dil'hlurubeIl£tIlt 
Type IT nit uglkg llglkg uglkg uglkg 

Sample ID Code Parent Sample 

L W2-C409-D N 
LW2-C420-D N 
LW2-C421-A N 

LW2-C421-B N 

LW2-C421-D N 
LW2-C425-Fl N 
L W2-C426-A N 
L W2-C430-A N 

L W2-C431-F N 

L W2-C434-A N 
L W2-C436-A N 
L W2-C436-C N 
LW2-C436-E N 

T .W2-C419-D N 

L W2-C440-A N 
L W2-C440-C N 
LW2-C440-D N 
L W2-C444-E N 

LW2-C445-D N 
LW2-C447-A N 
LW2-C447-C N 
LW2-C447-F N 
LW2-C448-A N 

L W2-C448-C N 
L W2-C448-D N 
LW2-C454-H N 
LW2-C455-F N 

LW2-C456-G N 

LW2-C457-D N 
LW2-C458-D N 
LW2-C461-D N 
L W2-C462-D N 

T ,W2-C46R-D N 

LW2-C521-B N 
L W2-C521-C N 
LW2-C521-D N 

1.9 U 
1.9 U 

2.4 U 

21 U 

2U 
2lJ 

14 U 
R 

2.2 U 

2.5 U 
2.3 U 
llU 

27 U 

2.6 U 
2.6 U 

14 TJ 

190 U 

1.7 UJ 
1.7U 

2.1 U 

18 U 

1.7 U 

1 R TJ 

12 U 
R 

1.9 U 

2.2 U 
2U 

9.4 U 

24 U 

2.2 U 
2.3 U 

12 TJ 

170 U 

2UJ 
2.1 U 

2.5 U 

22 U 

2.1 U 

22 lJ 

14 U 
R 

2.3 U 

2.6 U 

2.4 U 
12 U 

29 U 

2.7 U 
2.8 U 
l,)"lJ 

200 U 

2.4 UJ 
2.5 U 

3U 

26U 

2.5 U 

26 TJ 

17U 

2.7 U 

3.1 U 
2.9 U 
14U 

34 U 

3.2 U 
3.3 U 

17TJ 

240 U 

SVOCs 

103-33-3 

A£ubeIl£tIlt 

uglkg 

3U 
3.1 U 

3.7 U 

33 U 

3.2 U 

12 TJ 

21 U 
R 

3.4 U 

3.9 U 
3.6 U 
ISU 

43 U 

4.1 U 
4.2 U 

22 TJ 

300 U 

SVOCs 
121-14-2 

2,4-Di.I1ilrulul~Ile 

llglkg 

3.5 U 
3.6 U 

4.4 U 

39 U 

3.7 U 

'1 R lJ 

25 U 
R 

4U 

4.6 U 
4.2 U 
21 U 

50 U 

4.8 U 
4.8 U 
2')" lJ 

350 U 

DO NOT QUOTE OR CITE 
ThlS document lS currently under reVlew by US EPA 

SVOCs 
606-20-2 

2,6-Di.Ililrulul~Ile 

llg/kg 

3.5 U 
3.6 U 

4.4 U 

39 U 

3.7 U 

1 R TJ 

25 U 
R 

4U 

4.6U 
4.2 U 
21 U 

50 U 

4.8 U 
4.8 U 
2')" TJ 

350 U 

SVOQ; 

91-58-7 

2-ChluwuaphllJaleIle 
uglkg 

4.5 U 

4.6 U 

5.6 U 

49 U 

4.7 U 

48 TJ 

32 U 
R 

5.1 U 

5.9 U 
5.4 U 
27 U 

65 U 

6.1 U 
6.2 U 

12 TJ 

450 U 

SVOCs 
88-744 

2-Nilruauilule 

llglkg 

3.4 U 
3.5 U 

4.2 U 

37 U 

3.6 U 

1611 

24 U 
R 

3.8 U 

4.4 U 
4.1 U 
20 U 

49 U 

4.6 U 
4.7 U 

2411 

340 U 

SVOCs 
91-94-1 

Portland Harbor RIIFS 

Round 2A Archived Core Sediment 
Data Report 

May g, 2006 

DRAFT 

SVOCs 
99-09-2 

3,3'-Dil'hluwbel1£iJiIlt 

uglkg 

3-Nilru<tuiliut 

uglkg 

4.6 U 
4.7 U 

5.8 U 

51 U 

4.9 U 
5lJ 

33 U 
R 

5.2 U 

6U 
5.6 U 
27 U 

66 U 

6.3 U 
6.4 U 
11 (J 

460 U 

3.3 U 
3.3 U 

4.1 U 

36 U 

3.4 U 
1')" TJ 

23 U 
R 

3.7 U 

4.3 U 
3.9 U 
19 U 

47 U 

4.4 U 
4.5 U 

24 TJ 

330 U 

30f9 
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Table 4-1g. R2A Archived Sediment Core Semivolatile Organic Compound Data. 

Analyte Group I SVOCs 
CAS No 101-55-3 

Sample Chemical N allle 

Type Unit 

Sample ID Code Parent Sample 

LW2-COll-Fl N 
LW2-COll-G2 FR 
LW2-COlS-E N 

LW2-C019-Dl N 

LW2-COI9-E2 FR 
L W2-C020-D N 
L W2-C022-D N 
L W2-C034-F N 

L W2-C060-A N 

L W2-C061-C N 
LW2-C061-E N 
L W2-C066-F N 
LW2-Cll1-A2 17R 

LW2-C111-D2 FR 

LW2-CI21-D N 
LW2-C133-C N 
LW2-C135-B N 

LW2-C135-D N 

LW2-C138-A N 
LW2-C138-B N 
LW2-C138-D N 
LW2-C139-D N 

LW2-C144-A N 

LW2-CI44-B N 
LW2-CI44-C N 
LW2-CI44-D N 
LW2-C144-E N 

LW2-C147-D N 

LW2-CI48-B N 
LW2-CI48-D N 
LW2-CI48-E N 
LW2-C152-E N 

LW2-C1'S"'S"-D N 

LW2-CI56-F N 
LW2-CI58-A N 
LW2-C158-B N 

LW2-C158-D N 

LW2-CI58-E N 
LW2-CI62-A N 
LW2-CI62-B N 
LW2-C162-D N 

LW2-C163-D2 FR 

LW2-CI69-A N 
LW2-CI69-C N 
LW2-CI71-A N 
LW2-C171-D N 

LW2-Cl72-E N 

LW2-CI73-B N 
LW2-CI73-D N 
LW2-CI73-E N 
LW2-C182-D N 

LW2-C011-G1 

LW2-C019-E1 

LW2-Cll1-A 

T,W2-Cll1-D 

LW2-C163-D1 

4-Bromopheny l phenyl 
rdlJer 

uglkg 

2.1 U 
2.1 U 
3.8 U 

1.9 U 

2.1 U 

2.6 U 

2U 

2.7 U 

1.9 U 

25 U 

1.8 U 

2U 
R 

1.9 U 

2U 

2U 
2U 

R 

2U 

1.8 U 
24 U 

SVOCs 
106-47-8 

4-Chluruallilule 

llglkg 

3.1 U 
3.1 U 
5.7 U 

2.8 U 

3.1 U 

3.8 U 

3U 

4U 

2.8 U 

37 U 

2.7 U 

3U 
R 

2.8 U 

3U 

3U 
3U 

R 

2.9 U 

2.7 U 
35 U 

SVOCs 
7005-72-3 

4-Chlorophenyl phenyl 
rdller 

uglkg 

3U 
3U 

5.4 V 

2.7 V 

2.9 V 

3.6 U 

29 V 

3.8 V 

2.7 V 

35 U 

2.6 V 

2.9 V 

R 
2.7 V 

2.8 V 

2.8 V 

2.9 V 

R 
2.8 V 

2.6 V 

34 U 

SVOCs 
100-01-6 

4-Nilruauilule 

uglkg 

5U 
5U 

9.2 U 

4.6U 

4.9 U 

6.1 U 

48 U 

6.4U 

4.6U 

59 U 

4.4U 

4.8 U 

R 
4.5 U 

4.8 U 

4.8 U 

4.9 U 

R 
4.7U 

4.4 U 
57 U 

R 

SVOCs 

62-53-3 

Al1iliIlt:~ 

uglkg 

2.2 U 

2.3 U 
4.1 U 

2U 
2.2 U 

2.7 U 

2.S U 

2U 

26 U 

1.9U 

2.2 U 

R 

2U 

2.1 U 

2.1 U 

2.2 U 

R 

2.1 U 

R 

SVOCs 
65-85-0 

BeIJ,wi.:<tl'id 

llglkg 

150 U 
150 U 
260 V 

130 V 
140 U 

180 U 

ISO V 

130U 

1700 V 

130 V 

140 V 

140 TJ 

130U 

140 U 

140 V 

140 V 

140 V 

140 V 

2 U 130 V 
25 U 1600 V 

DO NOT QUOTE OR CITE 
ThlS document lS currently under reVlew by US EPA 

SVOCs 
100-51-6 

BeIJ£yl akuhul 
llg/kg 

5.5 U 
5.5 U 
lOU 

5U 
5.4 U 

6.7U 

53 U 

7U 

5U 

64U 

4.7U 

5.2 U 

'S" 2 TJ 

4.9 U 

5.2 U 

5.2 U 

5.3 U 

5.3 U 

5.1 U 

4.8 U 
62 U 

SVOQ; 

111-91-1 
Bis(2-chloroethoxy) 

IlleUJaIle 

uglkg 

2U 
2U 

3.5 U 

1.SU 

1.9U 

2.4 U 

19U 

2.5 U 

1.8U 

23 U 

1.7 U 

1.9U 

R 

1.7 U 

1.9U 

1.9U 

1.9U 

R 

1.SU 

1.7 U 
22 U 

SVOCs 
111-44-4 

Bit:;(2-l'hlururdllY 1) e !llt:~r 
llglkg 

3.6 U 
3.6 U 
6.5 V 

3.2 V 

3.5 U 

4.3 U 

34 U 

4.5 V 

3.2 U 

42 V 

3.1 V 

3.4 V 

R 
3.2 U 

3.4 U 

3.4 V 

3.5 V 

R 
3.3 V 

3.1 U 
40 V 

SVOCs 
86-74-8 

Carba,wie 

uglkg 

2U 
2U 

5.3 J 

1.8 U 

1.9 U 

2.4 U 

39 J 

6.4 J 

1.8 U 

23 U 

1.7 U 

1.9 U 

R 
1.7U 

1.9 U 

1.9 U 

1.9 U 

R 
1.8 U 

1.7U 
59 J 

Portland Harbor RIIFS 

Round 2A Archived Core Sediment 
Data Report 

May g, 2006 

DRAFT 

SVOCs 
132-64-9 

DlbeIl,wfunm 

uglkg 

0.25 U 

2.8 
lJ 

0.74 U 

llJ 

120 
0.23 U 

70 

0.22 U 

18 

0.23 U 

43 
0.48 J 

024 TJ 

0.23 U 

0.64 J 

0.24 U 

0.25 U 

0.24 U 

1.2 J 

0.22 U 
86 

40f9 
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Table 4-1g. R2A Archived Sediment Core Semivolatile Organic Compound Data. 

Analyte Group I SVOCs 
CAS No 101-55-3 

Sample Chemical Name 

Type Unit 

Sample ID Code Parent Sample 

LW2-CI84-E N 
LW2-CI85-D N 
LW2-C196-A N 

LW2-C196-B N 

LW2-CI96-C N 
L W2-C202-D N 
LW2-C215-B N 
LW2-C21S-C N 

L W2-C245-F N 

LW2-C252-D N 
LW2-C258-D N 
L W2-C260-D N 
L W2-C264-D N 

T .W2-C269-D N 

LW2-C270-D N 
L W2-C273-D N 
LW2-C276-D N 
LW2-C282-A N 

LW2-C283-D N 
L W2-C284-E N 
L W2-C290-A N 
LW2-C290-B N 
LW2-C290-D N 

LW2-C291-A N 
LW2-C291-B N 
L W2-C291-C N 
L W2-C293-A2 FR 

L W2-C293-D2 FR 

L W2-C299-A N 
L W2-C299-C N 
L W2-C300-A N 
L W2-C300-B N 

T ,W2-C100-D N 

L W2-C302-D N 
LW2-C314-D N 
LW2-C327-D N 
L W2-C331-G N 

LW2-C335-E N 
LW2-C342-E N 
L W2-C346-D N 
LW2-C347-E N 
LW2-C349-D N 

L W2-C364-D N 
LW2-C372-E N 
LW2-C373-D N 
LW2-C377-D N 

L W2-C382-D N 

L W2-C384-F N 
L W2-C400-D N 
LW2-C401-F N 
LW2-C405-E N 

LW2-C293-A 

LW2-C293-D 

4-Bromopheny l phenyl 
rdlJer 

uglkg 

2U 
3.8 U 

1.8 U 

4.7 U 

1.9 U 

9.6 U 
46 U 
j{ 

2U 

1.9 U 

2100 U 
2U 
2 U 

1.8 U 

1.9 U 

1.8 U 
2U 

1.7 U 

2.1 U 
12 U 

2.5 U 

12 U 

2.2 U 

SVOCs 
106-47-8 

4-Chluruallilule 

llglkg 

3U 
5.7 U 

2.7 U 

7U 

2.9 U 

15 U 
69 U 
j{ 

2.9 U 

2.8 U 

3100 U 
3U 
3 U 

2.7 U 

2.9 U 

2.7 U 
3U 

2.6 U 

3.1 U 
18 U 

3.7 U 

18 U 

3.3 U 

SVOCs 
7005-72-3 

4-Chlorophenyl phenyl 
rdller 

uglkg 

2.9 U 

5AU 

2.6 U 

6.7 U 

2.7 U 

14 U 
65 U 
j{ 

2.8 U 

2.6 U 

3000U 
2.8 U 
2.9 U 
2.6 U 

2.8 U 

2.5 U 
2.8 U 
2.5 U 

3U 
18 U 

3.5 U 

17 U 

3.1 U 

SVOCs 
100-01-6 

4-Nilruauilule 

uglkg 

4.9 U 
9.2 U 

4A U 

12 U 

4.6U 

24 U 
120U 

j{ 

4.7U 

4.4 U 

5100U 
4.8 U 
4.9 U 
4.4U 

4.6U 

4.3 U 
4.8 U 
4.2 U 

5U 
30 U 

5.9 U 

28 U 

5.2 U 

SVOCs 

62-53-3 

Al1iliIlt:~ 

uglkg 

2.2 U 
4.1 U 

2U 

5U 

2.1 UI 

llU 
49 U 
j{ 

2.1 U 

2U 

2300 U 
2.1 U 
2.2 U 

2U 

2.1 U 

1.9U 
2.1 U 
1.9U 

2.3 U 
BU 

2.6 U 

SVOCs 
65-85-0 

BeIJ,wi.:<tl'id 

llglkg 

140 U 
260 U 

BOU 

320 U 

130 UJ 

660 U 
3200 U 

140 U 

140 U 

130U 

150000 U 
140 U 
140 U 
130U 

BOU 

120 U 
140 U 
120 U 

150 U 
830 U 
170 U 

B U 790 U 

2.3 U 150 U 

DO NOT QUOTE OR CITE 
ThlS document lS currently under reVlew by US EPA 

SVOCs 
100-51-6 

BeIJ£yl akuhul 
llg/kg 

5.3 U 
IOU 

4.8 U 

BU 

5U 

26U 
120U 
5.1 U 

5.1 U 

4.8 U 

5500 U 
5.2 U 
5.3 U 
4.8 U 

5U 

4.7U 
5.2 U 
4.5 U 

5.5 U 
32 U 

6A U 

31 U 

5.7 U 

SVOQ; 

Ill-91-1 
Bis(2-chloroethoxy) 

IlleUJaIle 

uglkg 

I.9U 
3.6 U 

1.7 U 

4.3 U 

1.8U 

8.9 U 
43 U 
j{ 

1.8U 

1.7 U 

2000 U 
I.9U 
1.9 U 
1.7 U 

1.8U 

1.7 U 
1.9U 
1.6 U 

2U 
12 U 

2.3 U 

llU 

2U 

SVOCs 
111-44-4 

Bit:;(2-l'hlururdllY 1) e !llt:~r 
llglkg 

3.4 U 
6.5 U 

3.1 U 

8U 

3.3 U 

17U 
78 U 
j{ 

3.3 U 

3.1 U 

3600 U 
3.4 U 
3.4 U 
3.1 U 

3.3 U 

3U 
3.4 U 

3U 

3.6 U 
21 U 

4.2 U 

20 U 

3.7 U 

SVOCs 
86-74-8 

Carba,wie 

uglkg 

2A 1 
3.6 U 

I.7U 

39 

1.8 U 

141 
771 
67 J 

1.8 U 

4 I 

220000 

2A 1 
4.g J 

1.7 U 

1.8 U 

I.7U 
1.9 U 
1.6 U 

3.81 
12 U 
5.11 

II U 

2U 

Portland Harbor RIIFS 
Round 2A Archived Core Sediment 

Data Report 
May g, 2006 

DRAFT 

SVOCs 
132-64-9 

DlbeIl,wfunm 

uglkg 

II 
1.9 

0.85 I 

024 U 

21 
190 

1.1J 

37 
150 

19 
II 

0.37 I 

2300 

2.6 

100000 
4.2 
13 

IAI 
0.51 I 
0.22 U 
0.29 J 

8.2 
II 

4.3 
32 

0.23 U 

0.88 I 
0.26 U 

50f9 
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Table 4-1g. R2A Archived Sediment Core Semivolatile Organic Compound Data. 

Analyte Group I SVOCs 
CAS No 101-55-3 

Sample Chemical Name 

Type Unit 

Sample ID Code Parent Sample 

L W2-C409-D N 
LW2-C420-D N 
LW2-C421-A N 

LW2-C421-B N 

LW2-C421-D N 
LW2-C425-FI N 
L W2-C426-A N 
L W2-C430-A N 

L W2-C431-F N 

L W2-C434-A N 
L W2-C436-A N 
L W2-C436-C N 
LW2-C436-E N 

T .W2-C419-D N 

L W2-C440-A N 
L W2-C440-C N 
LW2-C440-D N 
L W2-C444-E N 

LW2-C445-D N 
LW2-C447-A N 
LW2-C447-C N 
LW2-C447-F N 
LW2-C448-A N 

L W2-C44S-C N 
L W2-C44S-D N 
LW2-C454-H N 
LW2-C455-F N 

LW2-C456-G N 

LW2-C457-D N 
LW2-C45S-D N 
LW2-C461-D N 
L W2-C462-D N 

T ,W2-C4oR-D N 

LW2-C521-B N 
L W2-C521-C N 
LW2-C521-D N 

4-Bromopheny l phenyl 
rdlJer 

uglkg 

I.S U 
I.S U 

2.2 U 

2U 

1.9 V 

19 TJ 

BU 
R 

2U 

2.3 U 
2.1 U 
llU 

25 U 

2.4 U 
2.4 V 

l1TJ 

uw U 

SVOCs 
106-47-8 

4-Chluruallilule 

llglkg 

2.7 U 
2.7 U 

3.3 U 

29 V 

2.8 V 

2R TJ 

19 U 
R 

3U 

3.4 U 
3.2 U 
16 U 

3S U 

3.6 U 
3.6 V 

19 TJ 

270 U 

SVOCs 
7005-72-3 

4-Chlorophenyl phenyl 
rdller 

uglkg 

2.5 U 

2.6 U 

3.1 U 

28 V 

2.7 V 

27 lJ 

I" U 
R 

2.9 V 

3.3 U 
3U 

15 U 

36 U 

3.4U 
3.5 V 

1R lJ 

250U 

SVOCs 
100-01-6 

4-Nilruauilule 

uglkg 

4.3 U 
4.4 U 

5.3 U 

47V 

4.5 V 

40 TJ 

30 U 
R 

4.8 V 

5.6 U 
5.1 U 
25 U 

61 U 

5.S U 
5.9 V 

11 TJ 

430 U 

SVOCs 

62-53-3 

Al1iliIlt:~ 

uglkg 

1.9U 
1.9U 

2.4 U 

21 V 

2U 
2TH 

14 U 
R 

2.2 V 

2.5 U 
2.3 U 
IIU 

27 U 

2.6 U 
2.6 V 

14 TJ 

190 U 

DO NOT QUOTE OR CITE 

SVOCs 
65-85-0 

BeIJ,wi.:<tl'id 

llglkg 

120 U 
BOU 

150 U 

140 V 

l30V 

110 lJ 

g40 U 

140 V 

140 V 

160 U 
150 U 
700 V 

ISOO U 

170 U 
170 V 

RoO lJ 

12000 U 

ThlS document lS currently under reVlew by US EPA 

SVOCs 
100-51-6 

BeIJ£yl akuhul 
llg/kg 

4.6U 
4.7U 

9.4 

51 V 

4.9 V 

5lJ 

33 U 
5.2 V 

5.2 V 

6U 
5.6 U 
27U 

66U 

6.3 U 
6.4 V 

11 TJ 

460 U 

SVOQ; 

Ill-91-1 
Bis(2-chloroethoxy) 

IlleUJaIle 

uglkg 

1.7 U 

1.7 U 

2.1 U 

18V 

1.7 V 

18TJ 

12 U 
R 

1.9 V 

2.2 U 
2U 

9.4 V 

24 U 

2.2 U 
2.3 V 

12 TJ 

170U 

SVOCs 
111-44-4 

Bit:;(2-l'hlururdllY 1) e !llt:~r 
llglkg 

3U 
3.1 U 

3.7 U 

33 U 

3.2 U 

1211 

2lU 
R 

3.4 U 

3.9 U 
3.6 U 
18 U 

43 U 

4.1 U 
4.2 U 

2211 

300 U 

SVOCs 
86-74-S 

Carba,wie 

uglkg 

I.7U 
I.7U 

2.1 U 

18 U 

1.7 U 
1 R (J 

12 U 
R 

1.9 U 

2.2 U 
3.S J 
9.4U 

24 U 

3.S J 
2.3 U 
12 (J 

6700 

Portland Harbor RIIFS 

Round 2A Archived Core Sediment 
Data Report 

May g, 2006 

DRAFT 

SVOCs 
132-64-9 

DlbeIl,wfunm 

uglkg 

0.6 J 

I.S J 
4.8 

0.71 J 

021 TJ 

14 

1.9 J 

0.43 J 

12 

3g00 

60f9 
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Table 4-1g. R2A Archived Sediment Core Semivolatile Organic Compound Data. 

Analyte Group 
CAS No 

SVOCs 
118-74-1 

SVOCs 
87-68-3 

SVOCs 
77-47-4 

SVOCs 
67-72-1 

SVOCS 
78-59-1 

Sample Chemical Namel Hexa.:hlurub~I1£eI1e Hexa.:hlurubuladitme I Hexadduw':Yl'luptmladieIle I He1l.ad.lluruelll<lIlt 
Type Unit uglkg llglkg uglkg llglkg 

huphurum: 
llglkg 

Sample ID Code Parent Sample 

LW2-COll-Fl N 
LW2-COll-G2 FR 
LW2-COlS-E N 

LW2-C019-Dl N 

LW2-COI9-E2 FR 
L W2-C020-D N 
L W2-C022-D N 
L W2-C034-F N 

L W2-C060-A N 

L W2-C061-C N 
LW2-C061-E N 
L W2-C066-F N 
LW2-Cll1-A2 17R 

LW2-Cl11-D2 FR 

LW2-CI21-D N 
LW2-C133-C N 
LW2-C135-B N 

LW2-C135-D N 

LW2-C138-A N 
LW2-C138-B N 
LW2-C138-D N 
LW2-C139-D N 

LW2-C144-A N 

LW2-CI44-B N 
LW2-CI44-C N 
LW2-CI44-D N 
LW2-C144-E N 

LW2-C147-D N 

LW2-CI48-B N 
LW2-CI48-D N 
LW2-CI48-E N 
LW2-ClS2-E N 

L\V2-Cl')')-D N 

LW2-CI56-F N 
LW2-CI58-A N 
LW2-ClS8-B N 

LW2-C158-D N 

LW2-CI58-E N 
LW2-CI62-A N 
LW2-CI62-B N 
LW2-C162-D N 

LW2-C163-D2 FR 

LW2-CI69-A N 
LW2-CI69-C N 
LW2-CI71-A N 
LW2-C171-D N 

LW2-Cl72-E N 

LW2-CI73-B N 
LW2-CI73-D N 
LW2-CI73-E N 
LW2-C182-D N 

LW2-COI1-Gl 

LW2-C019-El 

LW2-Cll1-A 

T,W2-Cll1-D 

LW2-C163-D1 

0071 U 
3.1 U 

0.11 U 

lU 
0069 U 

1.6 U 
3.8 U 

0.13 J 

0068 U 

0072 U 
0064 UJ 

0.23 U 
4U 

0064 U 
0.21 NJ 

1.9 U 

0.49 J 

0.16 U 
0087 U 
0066 U 
0061 U 

0097 U 

0085 U 

0066 U 

2U 
0.4 U 

0.81 NJ 

3U 
R 

2.8 U 
0085 U 
0092 U 

0.2 U 

3U 
0084 U 
0093 U 
0067 U 

3U 
0093 U 

0.2 J 

0.16 U 
0068 U 

0.13 UJ 

0.46 U 
0064 U 

2.7 U 
1.8 U 

0.39 J 

2.1 U 
0.26 NJ 

l.3U 

0.28 U 
1.5 U 
2.6 U 

0.44 UJ 

25 NJ 

0.39 UJ 
0.6 UJ 

0.67 J 

2.7 U 

0.26 UJ 
0.33 U 

0.33 U 

0.63 U 
0.35 U 
0.26 UJ 
0.25 UJ 

0.39 U 

0.38 U 

0.27 U 

3.3 U 

1.6 U 
0.35 NJ 

2U 
R 

1.9 U 
0.65 U 
0.37 U 

0.47 U 

2U 
0.33 UJ 
0.37 U 
0.27 UJ 

2U 
0.84 UJ 
0.32 U 
0.59 UJ 
0.27 UJ 

0.26 U 

1.9 U 
0.25 U 

1.8 U 
6.4 U 

22 U 
23 U 
41 U 

20U 

22 U 

27U 

22 U 

28 U 

20U 

260 U 

19 U 

22 U 

R 
20U 

21 U 

21 U 
22 U 

R 
21 U 

20U 
250 U 

0.28 U 
3.3 U 
0.2 U 

0.35 U 

0.34 U 
0.4 U 

4U 
0.57 J 

02 UJ 

0.12 UJ 

0.52 UJ 

0.35 UJ 
4.2 U 

0.2 UJ 

0.29 U 
2 UJ 

0.74 J 

0.18 U 
0.22 U 

0.4 UJ 
0.29 UJ 

0.24 U 

0.2 U 

0.66 

0.9 UJ 

0.43 UJ 
0.4 NJ 

3.1 U 

R 

2.9 U 
0.32 U 

0.1 UJ 

0.52 J 

3.1 U 
0.44 UJ 
0.11 UJ 

0.073 UJ 

3.2 U 

0.73 NJ 
0.31 U 
0.18 U 

0.074 U 

0.54 J 

0.96 UJ 
0.25 U 

2.4 U 
2.4 U 
4AU 

2.2 U 
2.3 U 

2.9 U 

23 U 

3U 

2.2 U 

28 U 

2.1 U 

2.3 U 

R 
2.1 U 

2.3 U 

2.3 U 

2.3 U 

R 
2.2 U 

2.9 U 2.1 U 
1.8 U 27U 

DO NOT QUOTE OR CITE 

SVOCs 
98-95-3 

NiLrub~I1£t:I1~ 

llglkg 

3U 
3U 

5AU 

2.7U 

2.9 U 

3.6U 

29 U 

3.8 U 

2.7U 

35 U 

2.6U 

2.9 U 

R 
2.7U 

2.8 U 

2.8 U 

2.9 U 

R 
2.8 U 

2.6U 
34U 

ThlS document lS currently under reVlew by US EPA 

SVOC, 
62-75-9 

'1-

SVOCs 
621-64-7 

N-

SVOCs 
86-30-6 

N-

Nilrut:;uJiIll~!llylaIlliI1~ I Nilrut:;uJiprupylaI1liI1~ I Nilrut:;uJ.ipl1~I1ylaI1ll1l~ 
II glkg 11 glkg II glkg 

9U 
9U 

17UJ 

8.1 UJ 

8.8 U 

11 UJ 

87 U 

12 U 

8.2 U 

110 UJ 

7.8 U 

8.6 UJ 

R 

8 UJ 

8.6 U 

8.5 U 

8.7 U 

R 

8.4 UJ 

7.9 UJ 
110 UJ 

47 U 
48 U 
87 U 

43 U 

46 U 

58 U 

46 U 

6U 

43 U 

55 U 

41U 

45 U 
R 

42 U 

45 U 

45 U 
46 U 

R 

44 U 

42 U 
54U 

3.3U 
3.3U 

6U 
3U 

3.2U 

4U 

32 U 

4.2 U 

3U 

38 U 

2.8 U 

3.1 U 

R 
2.9 U 

3.1 U 

3.1 U 

3.2U 

R 
3U 

2.9 U 
37 U 

Portland Harbor RIIFS 

Round 2A Archived Core Sediment 
Data Report 

May g, 2006 

DRAFT 

SVOCs 
39638-32-9 

Bis(2-chloroisopropyl) 

~!ll~r 

llglkg 

1.8 U 
1.8 U 
3.3 U 

1.6U 

1.8 U 

2.2 U 

17U 

2.3 U 

1.6U 

21 U 

1.6U 

1.7U 

R 
1.6U 

1.7U 

1.7U 

1.8 U 

R 

1.7U 

1.6U 
20U 

70f9 
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Table 4-1g. R2A Archived Sediment Core Semivolatile Organic Compound Data. 

Analyte Group 
CAS No 

SVOCs 
118-74-1 

SVOCs 
87-68-3 

SVOCs 
77-47-4 

SVOCs 
67-72-1 

SVOCs 
78-59-1 

Sample Chemical Namel Hexa.:hlurub~I1£eI1e Hexa.:hlurubuladitme I Hexadduw':Yl'luptmladieIlt I He1l.ad.lluruelll<lIlt 

Type Unit uglkg llglkg uglkg llglkg 
huphurum: 

llglkg 

Sample ID Code Parent Sample 

LW2-CI84-E N 
LW2-CI85-D N 
LW2-C196-A N 

LW2-C196-B N 

LW2-CI96-C N 
L W2-C202-D N 
LW2-C215-B N 
LW2-C21S-C N 

L W2-C245-F N 

LW2-C252-D N 
LW2-C258-D N 
L W2-C260-D N 
L W2-C264-D N 

T .W2-C269-D N 

LW2-C270-D N 
L W2-C273-D N 
LW2-C276-D N 
LW2-C282-A N 

LW2-C283-D N 
L W2-C284-E N 
L W2-C290-A N 
LW2-C290-B N 
LW2-C290-D N 

LW2-C291-A N 
LW2-C291-B N 
L W2-C291-C N 
L W2-C293-A2 FR 

L W2-C293-D2 FR 

L W2-C299-A N 
L W2-C299-C N 
L W2-C300-A N 
L W2-C300-B N 

T ,W2-C100-D N 

L W2-C302-D N 
LW2-C314-D N 
LW2-C327-D N 
L W2-C331-G N 

LW2-C335-E N 
LW2-C342-E N 
L W2-C346-D N 
LW2-C347-E N 
LW2-C349-D N 

L W2-C364-D N 
LW2-C372-E N 
LW2-C373-D N 
LW2-C377-D N 

L W2-C382-D N 

L W2-C384-F N 
L W2-C400-D N 
LW2-C401-F N 
LW2-C405-E N 

LW2-C293-A 

LW2-C293-D 

3U 
5.7 U 

0.19 V 

0.18 V 

0063 U 
0062 U 
0061 UJ 
0059 V 

0.4 U 

0062 U 
0065 V 

q 

0.26 U 
0.81 U 
0.34 U 

2.9 U 

0083 U 
0.11 VJ 

0066 V 

0.11 U 
0.2 U 

0.33 U 

2.8 V 

2.9 NJ 
9U 

0082 U 
0.45 V 

12 N.T 

71 
0.13 U 

0.2 U 
2.7 V 

2.9 U 

2.7 U 
0067 VJ 
0059 V 

3.1 U 
18 U 

3.7 U 

0.15 V 

18 U 
omu 

3.3 V 

2U 
3.8 U 

0.28 VJ 

0.48 NJ 

0.25 U 
0.25 U 
0.24 U 
0.24 V 

1.6 U 

0.25 UJ 
0.26 V 

4lJ 
0.26 UJ 
0.77 U 

1.4 U 

2U 

0.24 U 
0.34 V 

0.26 V 

0.43 U 
0.58 U 

1.2 

1.9 V 

3.4 U 
8.5 U 

0.33 UJ 
1.8 VJ 

11 TU 

38 U 
0.79 J 
0.27 U 

1.8 V 

1.9 U 

1.8 U 
0.27 VJ 
0.23 VJ 

2.1 U 
12 U 

2.5 U 

0.28 VJ 

12 U 
0.28 U 

2.2 V 

22 U 
41 U 

20U 

50 U 

21 U 

110 U 
490 U 

K 

21 U 

20 U 

23000 U 
21 U 
22 U 
20U 
21 U 

19 U 
21 U 
19U 
23 U 

130 U 
26U 

130 U 

23 U 

3.2 U 
6U 

0.13 VJ 

0.2 VJ 

0.2 V 

0.17 U 
0.066 U 

0.58 V 

0.43 U 

0.3 U 
0.28 V 

1RTU 

0.27 U 
0.41 U 
0.36 UJ 

3.1 U 

0.35 J 
0.49 NJ 
0.56 V 

0.2 V 
0.2 V 
0.2 V 

2.9 V 

0.93 UJ 
4.8 UJ 

0.18 UJ 
0.68 V 

014 TJ 

15UI 

0.29 UJ 
0.66 

2.9 V 

3U 

2.8 U 
0.35 VI 
0.32 V 

3.3 U 
19U 

3.8 U 

0.075 VI 

2.3 U 
4.4 U 

2.1 U 

5.3 U 

2.2 U 

11 U 
52 U 
K 

2.2 U 

2.1 U 

2400 U 
2.3 U 
2.3 U 
2.1 U 

2.2 U 

2U 
2.3 U 

2U 
2.4 U 
14 U 

2.8 U 

18U 14U 
0.24 UJ 

3.4 V 2.5 U 

DO NOT QUOTE OR CITE 

SVOCs 
98-95-3 

NiLrubeI1£t:I1t 

llglkg 

2.9 U 
5.4 U 

2.6U 

6.7U 

2.7V 

14 U 
65 U 
K 

2.8 U 

2.6 V 

3000 U 
2.8 U 
2.9 U 
2.6V 

2.8 U 

2.5 U 
2.8 V 
2.5 V 

3U 
18U 

3.5 U 

17U 

3.1 V 

ThlS document lS currently under reVlew by US EPA 

SVOC, 
62-75-9 

'1-

SVOCs 
621-64-7 

N-

SVOCs 
86-30-6 

N-

Nilrut:;uJimeUlylallliIlt I Nilrut:;uJiprupylallliIlt:~ I NiLrut:;udipl1tmylaIlllllt 
II glkg 11 glkg II glkg 

8.7 U 
17 UJ 

7.9 U 

21 UJ 

8.2 VJ 

42 U 
200 U 

K 

8.4 U 

7.9 V 

9000 UJ 
8.5 U 

~u UJ 
7.9 V 

8.3 U 

7.7 U 
8.5 V 
7.4 V 

9U 
53 U 
11 U 

50 U 

9.4 V 

46 U 
87 U 

42 U 

llU 

43 U 

22 U 
110 U 

K 

44 U 

42 U 

4800 U 
45 U 
46 U 
42 U 

44 U 

4U 
45 U 
39 U 

48 U 
28 U 

56 U 

27 U 

49 U 

3.2U 
6U 

2.9 U 

7.3 U 

3U 

15 U 
72U 
K 

3.1 U 

2.9 U 

3300 U 
3.1 U 
3.2 U 
2.9 U 

3U 

2.8 U 

3.1 U 
2.7 U 

3.3U 
19 U 

3.8 U 

18 U 

3.4U 

Portland Harbor RIIFS 
Round 2A Archived Core Sediment 

Data Report 
May g, 2006 

DRAFT 

SVOCs 
39638-32-9 

Bis(2-chloroisopropyl) 
eUH:~r 

llglkg 

1.7U 
3.3 U 

1.6U 

4U 

1.7 V 

8.2 U 
39 U 
K 

1.7U 

1.6V 

1800 U 
1.7U 
1.7 U 
1.6V 

1.7U 

1.5 U 
l.7V 
l.5V 

1.8 U 
11 U 

2.1 U 

9.9 U 

1.9 V 

80f9 
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Table 4-1g. R2A Archived Sediment Core Semivolatile Organic Compound Data. 

Analyte Group 
CAS No 

SVOCs 
118-74-1 

SVOCs 
87-68-3 

SVOCs 
77-47-4 

SVOCs 
67-72-1 

Sample Chemical Namel Hexa.:hlurub~I1£eI1e Hexa.:hlurubuladitme I Hexadduw':Yl'luptmladieIlt I He1l.ad.lluruelll<lIlt 

Type Unit uglkg llglkg uglkg llglkg 

Sample ID Code Parent Sample 

L W2-C409-D N 
LW2-C420-D N 
LW2-C421-A N 

LW2-C421-B N 

LW2-C421-D N 
LW2-C425-Fl N 
L W2-C426-A N 
L W2-C430-A N 

L W2-C431-F N 

L W2-C434-A N 
L W2-C436-A N 
L W2-C436-C N 
LW2-C436-E N 

T .W2-C419-D N 

L W2-C440-A N 
L W2-C440-C N 
LW2-C440-D N 
L W2-C444-E N 

LW2-C445-D N 
LW2-C447-A N 
LW2-C447-C N 
LW2-C447-F N 
LW2-C448-A N 

L W2-C448-C N 
L W2-C448-D N 
LW2-C454-H N 
LW2-C455-F N 

LW2-C456-G N 

LW2-C457-D N 
LW2-C458-D N 
LW2-C461-D N 
L W2-C462-D N 

T ,W2-C46R-D N 

LW2-C521-B N 
L W2-C521-C N 
LW2-C521-D N 

0.06 U 
0.31 U 

0.2 U 

0.15 U 

0069 U 
3.3 U 

0066 UJ 

0.26 
0.39 UJ 

2.8 U 

2 R TJ 

0.14 J 
0.19 U 

19 U 
0068 U 

0OO5U 
OW4U 

3U 
0.48 

OW2U 
~U 

UU 
~U 

~U 

0OO8U 
liU 
liU 
19 TJ 

~U 

DU 
ilU 

Notes: 

0.24 UJ 
1.3U 

0.35 U 

0.36 U 

0.28 U 
2.2 U 

026 U 

0.34 U 
1.6 U 
1.9 U 

19 TJ 

0.35 U 
0.33 U 

13U 

0.27 U 

0.34 U 
0.3 U 

2U 
0.4 VJ 

0.37 U 
2.3 U 
2.1 U 
llU 

25 U 
0.43 U 

2.4 U 
2.4 U 

nn 
3.1 U 
2.6 U 
2.4 U 

19 U 
19 U 

24 U 

21 U 

20U 
20 TJ 

140 U 
R 

22 U 

25 U 
23 U 

110 U 

270 U 

26U 
26U 

140 TJ 

1;100 U 

0.065 UJ 
0.35 UJ 
0.57 NJ 

0.5 J 

0.29 U 
3.4U 

033 J 

0.29 U 
0.42 U 

2.9 U 

HJ 

0.55 J 
0.71 NJ 

20 U 
0.52 U 

0.28 U 
0.2 U 
3.1 U 

0.26 VI 

0.31 U 
3.6 U 
3.3 U 
16 U 

40 U 
0.22 U 

3.7 U 
3.8 U 

20 TJ 

0.83 U 
0.71 U 
0.65 UJ 

SVOCs 
78-59-1 

huphurum: 
llglkg 

2U 
2.1 U 

2.5 U 

22 U 

2.1 U 

22 TJ 

14 U 

R 

2.3 U 

2.6 U 
2.4 U 
12 U 

29 U 

2.7 U 
2.8 U 

l'S"TJ 

200 U 

SVOCs 
98-95-3 

NiLrubeI1£t:I1t 

llglkg 

2.5 U 
2.6U 

3.1 U 

28 U 

2.7U 

27 TJ 

1" U 
R 

2.9 U 

3.3 U 
3U 

15U 

36U 

3.4U 
3.5 U 

lR TJ 

250 U 

SVOC, 
62-75-9 

'1-

SVOCs 
621-64-7 

N-

SVOCs 
86-30-6 

N-

Nilrut:;uJimeUlylallliIlt I Nilrut:;uJiprupylallliIlt:~ I NiLrut:;udipl1tmylaIlllllt 
II glkg 11 glkg II glkg 

7.6 U 
7.8 U 

9.4 U 

83 U 

3U 
R 1 TJ 

54 U 
R 

8.6 U 

9.9 UJ 
9.2 UJ 
45 U 

110 U 

11 U 
11 U 

'S""dJ 

760 U 

4U 
41U 

5U 

44 U 

42 U 
411) 

2g U 

R 

45 U 

52 U 
48 U 
24 U 

58 U 

54 U 
55 U 
291) 

400 U 

2.8 U 
2.8 U 

3.4U 

3U 

2.9 U 

1lJ 

20 U 

R 

3.1 U 

3.6 U 
3.3U 
IOU 

40U 

3.7 U 
3.8 U 

20 TJ 

2~m U 

- For ;)11 totals, zero is ;Jlw;JYs llsed for non-detects Tf;Jny of the v;Jlne~ included in a total ;Ire emim;Jtea (.T qualified), then the total v;Jl11e is estim;Jtea (.T qualified) Tf;)l1 amdytes in a 

total are non-detects, then the highest detection limit IS used for the total. A "T" qualifier is added to all results that are mathematically derived. 
- Coordinate system for geographic coordinates is Oregon State Plane :'-JAD83 HARN/HPGN, Intl. Feet. 
- All concentratlOn umts are listed as dry weight. 
J Estima1:c. 

T Value is an average or selected result (see Kelllledy Jenks et al. 2D04). 

U Not detected at value shown. 

DO NOT QUOTE OR CITE 
This document IS currently under review by US EPA 

Portland Harbor RIIFS 

Round 2A Archived Core Sediment 
Data Report 

May g, 2006 

DRAFT 

SVOCs 
39638-32-9 

Bis(2-chloroisopropyl) 
eUH:~r 

llglkg 

1.5 U 
1.6U 

1.9 UJ 

17U 

1.6U 

16 TJ 

11 U 
R 

1.7U 

2U 
1.8 U 
8.7 U 

22U 

2.1 U 
2.1 U 

11TJ 

150 U 

90f9 



LWG 
Lower Willamette GIOUp 

Table 4-1h. R2A Archived Sediment Core Phenol Data 

Analytt' Group Phenols Phenols 
CAS No 935-95-5 95-95-4 

2,3,5,6-
Sample Chemical Name T etrachlorophenol 2,4,5-Trichlorophenol 

Type Unit uglkg ug;kg 
Sample ID Code Parent Sample 

LW2-COll-Fl N 0.62 U 0,49 U 
LW2-COll-G2 FR LW2-COll-Gl 0.62 V 0,49 V 
LW2-COI5-E N 0.57 V 0,45 V 
LW2-COI9-Dl N 0.56 V 044 V 
LW2-COI9-E2 FR LW2-COI9-El 0.61 V 0.48 V 
LW2-C022-D N 0.76 V 0.6 V 
LW2-C060-A N 0.6 V 0,47 V 
LW2-Cl11-A2 FR LW2-Clll-A 0.79 V 0.62 V 
LW2-CI21-D N 5.6 V 4.4 V 
LW2-C135-D N 7.3 V 5.7 V 
LW2-C139-D N 0.54 V 0,42 V 
LW2-CI52-E N 0.59 V 0,47 V 
LW2-CI55-D N 0.58 V 0,46 V 
LW2-CI56-F N 0.55 V 0,44 V 
LW2-CI58-E N 0.59 V 0,47 V 
LW2-CI62-D N 0.59 V 0,46 V 
LW2-CI63-D2 FR LW2-CI63-Dl 0.6 V 0,47 V 
LW2-CI71-D N 0.6 V 0,47 V 
LW2-C172-E N 0.58 V 0,45 V 
LW2-CI73-E N 0.54 V 0,43 V 
LW2-C182-D N 7V 5.5 V 
LW2-CI84-E N 0.6 V 047 V 
LW2-CI85-D N 0.57 V 0,45 V 
LW2-C202-D N 0.54 V 0,43 V 
LW2-C252-D N 3.5 V 2.8 V 
LW2-C264-D N 0.57 V 0,45 V 
LW2-C270-D N 0.58 V 0.98 V 
LW2-C273-D N 3.5 V 2.7 V 
LW2-C276-D N 0.58 V 0,46 V 
LW2-C2R:l-J) N O.5R 1) 0461) 

LW2-C293-D2 FR LW2-C293-D 0.55 V 0,43 V 
LW2-C302-D N 450 20 V 
LW2-C314-D N 0.59 V 0,46 V 
LW2-C327-D N 0.6 V l.4V 
LW2-C331-G N 0.54 V 0,43 V 
LW2-C335-E N 5.7 V 4.5 V 
LW2-C346-D N 0.53 V 0,42 V 
LW2-C347-E N 
LW2-C349-D N 0.51 V 0.4 V 
LW2-C364-D N 3.1 V 2.5 V 
LW2-C372-E N 0.72 V 5.7 V 
LW2-C373-D N 0.73 V 0.57 V 

OJ 
LW2-C400-D N 5.9 V 3.7 V 

N 
--I 
0 
-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 
1'0 0 ml'0 
Om 
<..0 0 

<..0 

Phenols Phenols Phenols Phenols 
88-06-2 120-83-2 105-67-9 51-28-5 

2,4,6-Trichlorophenol 2,4-Dichlorophenol 2,4-Dimethylphenol l,4-Dinitrophenol 

uglkg ug/kg uglkg uglkg 

0.37 U 2.7 U 8.1 U 53 UJ 
0.37 V 2.7 V 8.1 V 53 UJ 
0.34 V 4.9 V 15 V 97 V 
0.34 V 2.4 V 7.3 V 48 V 
0.36 V 2.6 V 7.9 V 52 UJ 
0,45 V 3.3 V 9.9 V 65 V 
0.36 V 2.6 V 7.8 V 51 V 
0.47 V 3.4 V llV 68 UJ 

3.4 V 2.4 V 7.4 V 48 V 
4.3 V 31 V 95 V 620 V 

0.32 V 2.3 V 7V 46 V 
0.36 V 2.6 V 7.8 V 51 V 
0.35 V 2.5 V 7.6 V 50 UJ 
0.33 V 2.4 V 7.2 V 47 V 
0.35 V 2.6 V 7.7 V 51 V 
0.61 V 2.5 V 7.7 V 50 V 
0.52 V 2.6 V 7.9 V 52 V 
0.36 V 2.6 V 7.8 V 51 UJ 
0.35 V 2.5 V 7.5 U 5U V 
0.33 V 2.4 V 7.1 V 47 V 
4.2U 30 V 92 V 600 V 

0.36 V 2.6 V 7.8 V 51 UJ 
0.34 V 4.9 V 15 V 98 V 
0.33 V 2.4 V 7.1 V 47 UJ 

2.1 V 6V 19 V 120 V 
0.34 V 2.5 V 7.4 V 49 V 
0.35 V 13V 38 V 250 UJ 

2.1 V 59 V 180 U 1200 UJ 
1.2 U 2.5 U 7.6 V 50 V 

0.:l51) 2.51) 7.61) 501JT 
0.33 V 2.4 V 7.1 UJ 47 V 

3.7 V 2700 V 8100 V 53000 V 
0.56 V 2.6 V 7.7 V 51 V 

2.1 V 2.6 V 7.8 V 51 V 
0.33 V 2,4 V 7.1 V 47 UJ 

3.4 V 2.5 V 7.5 U 49 UJ 
0.32 V 2.3 V 6.9 V 45 UJ 

2.6 V 7.7 V 51 UJ 
0.31 V 2.2 V 6.7 V 44UJ 

1.9 V 2.7 V 8.1 V 53 UJ 
0.43 V 16V 48 UJ 310 V 
0.98 V 3.1 V 9.5 V 62 UJ 
0.41 V 15 V 45 UJ 300 V 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

Phenols Phenols 
95-57-8 95-48-7 

2-Chlorophenol 2-Methylphenol 
uglkg uglkg 

2.5 U 5U 
2.5 V 5V 
4.6 V 9.2 V 
2.3 V 4.6 V 
2.5 U 4.9 V 
3.1 V 6.1 V 
2.4 V 4.8 V 
3.2 V 6.4 V 
2.3 V 4.6 V 
30 V 59 V 

2.2 V 4.4 V 
2.4 V 4.8 V 
2.4 V 4.7 V 
2.3 V 4.5 V 
2.4 V 4.8 V 
2.4 V 4.8 V 
2.5 V 4.9 V 
2.4 V 4.8 V 
2.4 V 4.7 V 
2.2 V 4.4 V 
29 U 57 V 

2.5 V 4.9 V 
4.6 V 9.2 V 
2.2 V 4.4 V 
5.7 V 12 V 
2.3 V 4.6 V 
12 V 24 V 
56 V 120 V 

2.4 U 4.7 V 
2.41) 4.71) 

2.2 V 4.4 V 
2600 V 5100 V 

2.4 V 4.8 V 
2.5 V 4.9 V 
2.2 V 4,4 V 
2.3 V 4.6 V 
2.2 U 4.3 V 
2.4 V 4.8 V 
2.1 V 4.2 V 
2.5 V 5V 
15 V 30 V 
3V 5.9 V 

14 V 28 V 

Portland Harbor RIlFS 
ROlllld 2A Archived Core Sediment 

Data Report 
May 8, 2006 

DRAFT 

Phenols 
88-75-5 

2-Nitrophenol 

uglkg 

3.9 U 
3.9 V 

7V 
3.5 V 
3.8 V 
4.7 V 
3.7 V 
4.9 V 
3.5 V 
45 V 
3.3 V 
3.7 V 
3.6 V 
3.4 V 
3.7 V 
3.7 V 
3.7 V 
3.7 V 
3.6 V 
3.4 V 
44 V 
37 V 
7.1 V 
3.4 V 
8.6 V 
3.5 V 
18 V 
85 V 
3.6 V 
:l61) 

34 V 
3900 V 

3.7 V 
3.7 V 
34 V 
3.6 V 
3.3 V 
3.7 V 
3.2 V 
3.9 V 
23 V 

4.5 V 
22 V 

10f4 



LWG 
Lower Willamette GIOUp 

Table 4-1h. R2A Archived Sediment Core Phenol Data 

Analytt' Group Phenols Phenols 
CAS No 935-95-5 95-95-4 

2,3,5,6-
Sample Chemical Name T etrachlorophenol 2,4,5-Trichlorophenol 

Type Vnit uglkg ug;kg 
Sample ID Code Parent Sample 

LW2-C405-E N 0.65 V 0.51 V 
LW2-C409-D N 0.53 V 0.41 V 
LW2-C420-D N 0.54 V 0.42 V 
LW2-C425-Fl N 0.65 V 0.51 V 
LW2-C431-F N 0.58 V 045 V 
LW2-C436-E N 6.5 V 0.43 V 
LW2-C439-T1 N 0.561) 0441) 
LW2-C440-D N 0.74 U 0.58 U 
LW2-C444-E N 0.59 U 0.47 U 
LW2-C447-F N 0.59 U 7U 
LW2-C448-D N 3.4 U 2.7 U 
LW2-C454-H N 0.63 U 0.5 U 
LW2-C455-f N 0.61 U 048 U 
LW2-C457-D N 0.75 U 4.7 U 
LW2-C461-D N 0.71 U 0.56 U 
LW2-C462-D N 3.6 U 2.9 U 
LW2-C468-D N 0.75 U 2.9 U 
LW2-C521-D N 0.53 U 1.7U 

OJ 
N 
--I 
0 
-->. 

0 
-l:>. ,..-... 

CD » 
Oz 
00 
1'0 0 ml'0 
Om 
-l:>.o 

-l:>. 

Phenols Phenols Phenols Phenols 
88-06-2 120-83-2 105-67-9 51-28-5 

2,4,6-Trichlorophenol 2,4-Dichlorophenol 2,4-Dimethylphenol l,4-Dinitrophenol 

uglkg ug/kg uglkg uglkg 

0.39 V 2.8 V 8.4 V 55 UJ 
0.32 V 2.3 V 6.9 V 45 UJ 
0.32 V 2.3 V 7UJ 46 V 
0.39 V 2.8 V 8.5 U 56 V 
0.35 V 2.5 V 7.5 U 49 UJ 
0.33 V 2.4 U 7.2 UJ 47 V 
0.341) 2.4 1) nm 4g 1) 

0.44 U 16U 48 UJ 320 U 
0.35 U 2.6 U 7.7 UJ 51 U 
0.36 U 2.6 U 7.8 UJ 51 U 

2.1 U 3U 8.9 U 59 U 
0.38 U 2.7 U 8.3 U 54 U 
0.37 U 14U 40 U 270 UJ 
0.45 U 33 U 99 UJ 650 U 
0.43 U 3.1 U 9.3 U 61 UJ 

2.2 U 3.1 U 9.5 U 62 UJ 
0.45 U 16U 49 UJ 320 U 
0.31 U 230 U 690 UJ 4500 U 

DO NOT QVOTE OR CITE 
This document is currently llllder review by US EPA 

Phenols Phenols 
95-57-8 95-48-7 

2-Chlorophenol 2-Methylphenol 
uglkg uglkg 

2.6 V 5.2 V 
2.2 V 4.3 V 
2.2 V 4.4 V 
2.7 V 5.3 V 
24 V 4.7 V 
2.3 U 4.5 V 
2.11) 4.61) 

15 U 30 U 
2.4 U 4.8 U 
2.4 U 4.8 U 
2.S U 5.6 U 
2.6 U 5.1 U 
13U 25 U 
31 U 61 U 

2.9 U 5.8 U 
3U 5.9 U 

16 U 31 U 
220 U 430 U 

Portland Harbor RIlFS 
ROlllld 2A Archived Core Sediment 

Data Report 
MayS, 2006 

DRAFT 

Phenols 
88-75-5 

2-Nitrophenol 

uglkg 

4V 
3.3 V 
3.3 V 
4.1 V 
3.6 V 
3.4 V 
351) 

23 U 
3.7 U 
3.7 U 
4.3 U 
3.9 U 
19 U 
47 U 

4.4 U 
4.5 U 
24 U 

330 U 
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LWG 
Lower Willamette GIOUp 

Table 4-1h. R2A Archived Sediment Core Phcnoll Data. 

Analytt' Group Phenols Phenols 
CAS No 534-52-1 59-50-7 

4,6-Dinitro-2- 4-Chloro-3-

Sample Chemical Name methylphenol methylphenol 
Type Unit uglkg ug;kg 

Sample ID Code Parent Sample 

LW2-C011-F1 N 2.5 UJ 3.1 U 
LW2-C011-G2 FR LW2-C011-G1 2.5 UJ 3.1 U 
LW2-C015-E N 4.6 V 5.7 V 
LW2-C019-Dl N 2.3 U 2.8 V 
LW2-C019-E2 FR LW2-C019-E1 2.5 UI 3.1 V 
LW2-C022-D N 3.1 V 3.8 V 
LW2-C060-A N 2.4 V 5.5 V 
LW2-C111-A2 FR LW2-C111-A 3.2 UJ 4V 
LW2-C121-D N 2.3 V 3.1 V 
LW2-C135-D N 30 V 37 V 
LW2-C139-D N 2.2 V 3V 
LW2-C152-E N 2.4 U 3V 
LW2-C155-D N 2.4 U 2.9 V 
LW2-C156-F N 2.3 U 2.8 V 
LW2-C158-E N 2.4 V 3.8 V 
LW2-C162-D N 2.4 V 3V 
LW2-C163-D2 FR LW2-C163-Dl 2.5 V 3.2 V 
LW2-Cl71-D N 2.4 V 3V 
LW2-C172-E N 2.4 U 2.9 V 
LW2-C173-E N 2.2 U 2.7 V 
LW2-C182-D N 29 U 35 V 
LW2-C184-E N 2.5 UI 3V 
LW2-C185-D N 4.6 V 5.7 V 
LW2-C202-D N 2.2 UJ 2.7 V 
LW2-C252-D N 5.7 V 7V 
LW2-C264-D N 2.3 V 2.9 V 
LW2-C270-D N 12 V 15 V 
LW2-C273-D N 56 V 69 V 
LW2-C276-D N 2.4 V 2.9 U 
LW2-C2R:l-J) N 2.4 1J.T 2.91) 

LW2-C293-D2 FR LW2-C293-D 2.2 V 2.8 V 
LW2-C302-D N 2600 V 3lO0V 
LW2-C314-D N 2.4 V 3V 
LW2-C327-D N 2.5 V 3V 
LW2-C331-G N 2.2 UI 2.7 U 
LW2-C335-E N 2.3 U 2.9 U 
LW2-C346-D N 2.2 U 2.7 U 
LW2-C347-E N 2.4 V 3V 
LW2-C349-D N 2.1 V 2.6 V 
LW2-C364-D N 2.5 V 3.1 V 
LW2-C372-E N 15 V 18 V 
LW2-C373-D N 3V 3.7 V 

OJ 
LW2-C400-D N 14 U 18 U 

N 
--I 
0 
-->. 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 
1'0 0 ml'0 
Om 
01 0 

01 

Phenols Phenols Phenols 
106-44-5 100-02-7 87-86-5 

4-Methylphenol 4-N itrophenol Pentachlorophenol 

uglkg ug/kg uglkg 

4.3 U 44U 0.68 U 
4.3 U 45 U 0.68 U 
7.8 V 81 V 0.62 V 
3.9 V 40 V 6.6 V 
4.2 V 44V 0.66 V 
11 54 V 1.2 J 

9.4 43 V 0.65 V 
5.6 J 56 V 4.4 J 
3.9 V 40 V 6.2 U 
50 V 520 V 8V 
3.7 V 38 V 0.59 V 
4.1 V 43 V 0.65 V 

4V 42 V 0.64 V 
3.8 V 40 V 0.6 V 
4.1 V 42 V 0.65 V 
4.1 V 42 V 0.64 V 
4.2 V 43 V 0.66 V 
4.1 V 43 V 0.65 V 

4V 41 V U.63 U 

3.8 V 39 V 0.6 V 
49 V 500 V 7.7 U 
4.2 V 43 V 0.66 V 
7.9 V 81 V 0.63 V 
3.8 V 39 V 0.59 V 
9.6 V 100 V 3.8 V 
3.9 V 41 V 0.62 V 
20 V 2l0V 0.63 V 

110 J 980 V 3.8 V 
4V 42 U 0.64 V 

6.7.T 421) 0.64 1) 

10 39 V 0.6 V 
4300 V 45000 V 460 

4.1 V 42 V 0.65 V 
12 43 V 0.65 V 

3.8 U 39 U 0.6 U 
5.6 J 41 U 6.3 U 
3.7 U 38 U 0.58 U 

4.1 V 42 V 
3.6 V 37 V 0.56 V 
110 45 V 3.4 V 
180 260 V 0.79 V 
20 52 V 2.6 J 
42 250 U 0.76 U 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

Phenols 
108-95-2 

Phenol 
uglkg 

4.4 J 
4.4 J 
8.7 V 
6.5 V 
3.9 J 
13V 

2.7 V 
13J 

2.6 V 
33 V 

2.5 V 
2.7 U 
4.2 U 
4.6 V 
2.7 V 
2.7 V 
2.8 V 
4.8 V 
2.6 V 
2.5 V 
32 U 

2.7 V 
5.2 V 
3.5 J 
18 V 

3.1 V 
15 V 
69 V 

7.6 V 
3.1 .T 

3.4 J 
2800 V 

2.7 V 
6.2 V 
2.5 U 
6.5 U 
4.6 U 

5V 
5.2 V 

9V 
17V 
15 V 
16U 

Phenols 
4901-51-3 

2,3,4,5-
T etrachlorophenol 

uglkg 

0.64 U 
0.64 U 
0.58 V 

5.2 J 
0.62 V 

8.5 V 
0.61 V 

9.4 V 
5.8 V 
7.4 V 

0.55 V 
0.61 V 

0.6 V 
0.57 V 
0.61 V 

0.6 V 
0.62 V 
0.61 V 
0.59 V 
0.56 V 

7.2 U 
0.61 V 

3.1 V 
0.56 V 

15 V 
1.3 V 
5.8 V 
3.5 V 
5.9 V 

0.59 1) 

0.56 V 
68 V 

2.5 V 
1.9 V 

0.56 U 
5.9 U 

0.54 U 

0.52 V 
3.2 V 

0.74 V 
0.75 V 

8.1 U 

Portland Harbor RIlFS 
ROlllld 2A Archived Core Sediment 

Data Report 
May 8, 2006 
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LWG 
Lower Willamette GIOUp 

Table 4-1h. R2A Archived Sediment Core Phcnoll Data. 

Analytt' Group Phenols Phenols Phenols Phenols Phenols Phenols Phenols 
CAS No 534-52-1 59-50-7 106-44-5 100-02-7 87-86-5 108-95-2 4901-51-3 

4,6-Dinitro-2- 4-Chloro-3- 2,3,4,5-
Sample Chemical Name methylphenol methylphenol 4-Methylphenol 4-N itrophenol Pentachlorophenol Phenol T etrachlorophenol 

Type Vnit uglkg ug;kg uglkg ug/kg uglkg uglkg uglkg 
Sample ID Code Parent Sample 

LW2-C405-E N 2.6 V 3.3 V 4.5 V 46 V 0.71 V 4.5 V 0.66 V 
LW2-C409-D N 2.2 V 2.7 V 3.7 V 38 V 0.58 V 2.7 V 0.54 V 
LW2-C420-D N 2.2 V 2.7 V 3.7 V 38 V 2.2 J 3.5 J 0.55 V 
LW2-C425-Fl N 2.7 U 3.3 V 4.5 V 47 V 0.71 V 3V 3.3 V 
LW2-C431-F N 2.4 UI 2.9 V 4V 41 V 0.63 V 2.7 J 0.59 V 
LW2-C436-E N 2.3 U 2.8 U 3.8 V 40 V 0.6 V 3.3 J 0.56 V 
LW2-C439-T1 N 2.:l1) 2.81) 3.91) 401) 0.61 1) 3.5 .T 0.57 1) 
LW2-C440-D N 15 U 19 U 28 J 270 U 1.6 J 17U 0.75 U 
LW2-C444-E N 2.4 U 3U 4.1 U 42 U 0.65 U 2.7 U 0.61 U 
LW2-C447-F N 2.4 U 3U 4.1 U 43 U 0.65 U 3.4 J 0.61 U 
LW2-C448-D N 2.8 U 3.4 U 33 49 U 3.8 U 14 U 31 U 
LW2-C454-H N 2.6 U 3.2 U 160 45 U 1.5 J 22 J 7.4 U 
LW2-C455-f N 13UJ 16U 73 220 U 0.67 U 14 U 6.8 U 
LW2-C457-D N 31 U 38 U 300 540 U 0.82 U 34 U 0.77 U 
LW2-C461-D N 2.9 U 3.6 U 17 51 U 2.3 J llU 8.4 U 
LW2-C462-D N 3U 3.6 U 18 52 U 4U 25 J 3.7 U 
LW2-C468-D N 16 U 19 U 60 270 U 8.5 U 19 J 8.8 U 
LW2-C521-D N 220 U 270 U 360 U 3800 U 1.6 J 240 U 28 U 

Notes. 
- For all totals, zero is always used far non-detects. If any of the values included in a total are estimated (J qualified), then the total value is estimated (J qualified). 

If all allalyle~ in a lotal are Ilon-deled~, then the highe~l delediunlimil i~ u~ed for the loldI. A "T" qualifier i~ added lo all re.jull.j thdl are mathemalically derived. 

- Coordinate system for geographic coordinates is Oregon State Plane NAD83 HARN/HPGN, Intl. Feet. 
- A 11 concentration units ;:He listed 3.'> dry weight. 

Estimate. 

T Value is an average or selected result (see KeIll1edy Jenks et al. 2004). 

U Not detected at value shown. 

DO NOT QVOTE OR CITE 
This document is currently llllder review by US EPA 
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Lower Willamette Group 

Table 4-li. R2A Archived Sediment Core PCB Aroclor Data. 

Analyte Group 
CAS No 

Sample Chemical Name 
T}llc Unit 

Sample ID Code Parent Sample 

LW2-COII-FI N 
LW2-COIS-E N 
LW2-COJ9-DI N 

LW2-COI 9-E2 FR 
L W2-C020-D N 
L W2-C022-D N 
LW2-C02S-DI N 

L W2-C02S-E2 FR 
LW2-C027-D N 
L W2-C060-A N 
LW2-C061-E N 

L W2-C061-C N 
LW2-C061-E N 
LW2-CIII-A2 FR 
LW2-C121-D N 

LW2-C1J3-C N 
LW2-C1J5-D N 
LW2-CIJ9-D N 
L W2-C 144-A N 

LW2-CI44-B N 
LW2-CI44-D N 
LW2-CI47-D N 
LW2-C14S-E N 

LW2-CI48-D N 
LW2-CI58-A N 
LW2-C1SS-!:J N 
LW2-C1SS-D N 

L W2-C 162-A N 
LW2-CI62-B N 
LW2-C162-D N 
L W2-C 169-A N 

L W2-C 169-C N 
LW2-C171-A N 
LW2-C171-D N 
LW2-Cl72-E N 
LW2-C173-E N 
LW2-C173-D N 
LW2-C182-D N 
L W2-C 196-A N 

LW2-CI96-B N 
L W2-C 196-C N 
L W2-C202-D N 
LW2-C21S-E N 
LW2-C2IS-C N 
L W2-C252-D N 
L W2-C263-C N 
L W2-C264-D N 
L W2-C269-A N 
L W2-C269-D N 
L W2-C282-A N 
L W2-C290-A N 

L W2-C290-B N 
L W2-C290-D N 

LW2-C019-EI 

LW2-C02S-E1 

LW2-CIII-A 

Aroclors 
12674-11-2 

Aradar 1016 
ug/kg 

l.7U 
l.5U 
15U 

1.6U 
17U 
2U 

l.7U 
l.7U 
l.7U 
1.6U 
1.SU 

l.7U 
l.5U 
2.1 U 
1.SU 

1.9U 
1.9U 
1.4 U 
2.3 U 

2U 
1.6U 
l.9 U 

1.9U 
2U 
2U 

2.2 U 
1.6U 

2U 
2.2 U 
1.6U 
2.2 U 
1.9U 
2.S U 
1.6U 
1.SU 

2.1 U 
l.5U 
1.9U 
1.6U 

l.5U 
l.5U 
1.SU 
l.4U 
1.4 U 
1.9U 
16U 
1.SU 

SU 
4.6 U 
2.3 U 

2U 
2.1 U 
2.2 U 

Aroclors 
11104-28-2 

Aroclor 1221 
llg/kg 

l.7U 
I.SU 
15U 
1.6 U 
17 U 
2U 

l.7 U 
l.7U 
l.7U 
1.6 U 
1.SU 

l.7U 
I.SU 
2.1 U 
1.SU 

1.9 U 
1.9 U 
1.4 U 
2.3 U 

2U 
1.6 U 
1.9 U 
1.9 U 

2U 
2U 

2.2 U 
1.6 U 

2U 
2.2 U 
1.6 U 
2.2 U 
1.9 U 
2.S U 
1.6 U 
1.SU 

2.1 U 
I.SU 
1.9 U 
1.6 U 

I.SU 
I.SU 
1.SU 
l.4U 
1.4 U 
1.9 U 
18 U 
1.SU 

SU 
4.6 U 
2.3 U 

2ll 
2.1 U 
2.2 U 

Aroclors 
11141-16-5 

Aroclor 1232 
ug/kg 

l.7U 
l.5U 
15ll 
1.6U 
17U 
2U 

l.7U 
l.7U 
l.7U 
1.6U 
l.SU 

l.7U 
l.5U 
2.1 U 
l.SU 
1.9U 
1.9U 
IAU 
2.3U 

2U 
1.6U 
1.9 U 
l.9U 

2U 
2U 

2.2 U 
l.6U 

2U 
2.2 U 
1.6U 
2.2 U 
1.9U 
2.SU 
l.6U 
l.SU 
2.1 U 
l.5U 
l.9U 
l.6U 

l.5U 
l.5U 
l.SU 
l.4U 
IAU 
1.9U 
47 II 
l.SU 

SU 
4.6 U 
2.3U 

2ll 
2.1 U 
2.2 U 

Aroc1ors 
S3469-21-9 

Aroclor 1242 
ug/kg 

l.7U 
I.SU 
15ll 
1.6 U 
17U 
2U 

l.7 U 
l.7U 
l.7U 
1.6 U 
1.SU 

l.7U 
I.SU 

160 J 
1.SU 
1.9 U 
1.9 U 
1.4 U 
2.3U 

2U 
1.6 U 
1.9 U 
1.9 U 

2U 
2U 

2.2 U 
1.6 U 

2U 
2.2U 
1.6 U 
2.2U 
1.9 U 
2.SU 
1.6 U 
1.SU 
2.1 U 
I.SU 
1.9 U 
1.6 U 

I.SU 
I.SU 
1.SU 
l.4U 
1.4 U 
1.9 U 
18 II 
1.SU 

SU 
4.6 U 
2.3U 

2ll 
2.1 U 
2.2U 

Aroclors 
12672-29-6 

Aroclor 1248 
ug/kg 

l.7U 
l.5U 

320 J 

1.6U 
9S0 

17 
l.7U 
l.7U 
l.7U 
1.6U 
7.6 
29 
l.5U 
2.1 U 
l.SU 
1.9U 
4S I 
IAU 
2.3 U 

2U 

1.9 U 

l.9U 
30 
2U 

12 J 
22 
2U 

1.6U 
2.2 U 
27 

2.S U 
l.6U 
l.SU 
2.1 U 
l.5U 
l.9U 
l.6U 

l.5U 
l.5U 
l.SU 
l.4U 
IAU 
1.9U 
9.9 U 
l.SU 

SU 
4.6 U 
2.3 U 

2ll 
2.1 U 

Aroclors 
11097-69-1 

Aroclor 1254 
ug/kg 

l.7U 
l.5U 

150 
1.6U 

390 
32 J 
l.7U 
l.7U 
l.7U 
4.2 NJ 
171 
27 J 
l.5U 
94 J 
1.SU 

SO J 
SIJ 
1.4 U 
4.3 U 
22 
9.4 J 
33 U 

9.7 U 
74 J 
IS 
31J 
44 I 
8.2 J 
2.2 U 
1.6U 
4.S U 
43 J 
S.SU 
1.6U 
2.1 U 
16U 
l.5U 
1.9U 
lSNJ 

II 
l.5U 
1.SU 
l.4U 
1.4 U 
8.1 U 
22 II 
1.SU 

6S U 
180 U 
2.3 U 
S3U 

6.7 U 
2.2 U 2.2 U 

DO NOT QUOT E OR CITE 
This document is currently lll1der review by US EPA 

Aroclors 
11096-82-S 

Amdor 1260 
ug/kg 

l.7U 
1.8 J 
170U 
1.6U 

210U 
32 
l.7U 
l.7U 
l.7U 
4.3 
13 
S3 
l.5U 
42 
l.SU 
33 
S4 
IAU 
III 
14 

9A 
36 J 

S.3U 
49 

9.3 
19 
24 
10 
19 J 

1.6U 
6.3 
42 

l.6U 
l.9U 
9.1 U 
l.5U 

150 
31 

9.7 
l.5U 
l.SU 
l.4U 
IAU 
13 
44ll 
l.SU 
23U 
47U 
S.4J 
29U 

9.9 
2.2 U 

Aroclors 
37324-23-S 

Aroclor 1262 
ug/kg 

l.7U 
1.SU 

1GO U 
1.6U 

260 U 
2U 

l.7U 
l.7U 
l.7U 
1.6U 
1.SU 

l.7U 
1.SU 
2.1 U 
1.SU 
1.9U 
1.9U 
IAU 
2.3 U 

2U 
1.6U 
1.9 U 

1.9U 
2U 
2U 

2.2 U 
1.6U 

2U 
2.2 U 
1.6U 
2.2 U 
1.9U 
2.S U 
1.6U 
1.SU 
2.1 U 
1.SU 
1.9U 
1.6U 

1.SU 
1.SU 
1.SU 
l.4U 
IAU 
1.9U 
33U 
1.SU 

5U 
4.6 U 
2.3 U 

Aroclors 
11100-14-4 

Aradar 1268 
ug/kg 

l.7U 
l.5U 
l30U 
1.6U 

200 U 
2U 

l.7U 
l.7U 
l.7U 
1.6U 
l.SU 

l.7U 
l.5U 
2.1 U 
l.SU 
1.9U 
1.9U 
1.4 U 
2.3 U 

2U 
1.6U 
1.1,) U 

l.9U 
2U 
2U 

2.2 U 
l.6U 

2U 
2.2 U 
1.6U 
2.2 U 
1.9U 
2.S U 
l.6U 
l.SU 
2.1 U 
l.5U 
l.9U 
12 

l.5U 
l.5U 
l.SU 
l.4U 
1.4 U 
1.9U 
15ll 
l.SU 

SU 
4.6 U 
2.3 U 

Aroclors 
12767-79-2 

Aroclors 
ug/kg 

17 UT 
18 IT 

410 JT 
16 UT 

1340 T 
81 IT 
17 UT 
17 UT 
17 UT 
8S IT 

376 JT 
109 IT 
IS UT 

296 IT 
IS UT 
83 IT 

ISO JT 
14 UT 
11 JT 
36 T 

2S 8 IT 
36 n 
97 UT 
1S3 JT 

243 T 
62 n 
90 JT 

182 IT 
26 IT 
16 UT 
63 T 
112 IT 

8T 
16 UT 
21 UT 
16 UT 
IS UT 

ISO T 
61 JT 

207 T 
IS UT 
15 UT 
14 UT 
14 UT 
13T 
47 UT 
IS UT 
6S UT 

180 UT 
54 JT 
S3 UT 

99 IT 
22 UT 
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Table 4-li. R2A Archived Sediment Core PCB Aroclor Data. 

Analyte Group 
CAS No 

Sample Chemical Name 
T}llc Unit 

Sample ID Code Parent Sample 

L W2-C29 I-A N 
LW2-C291-B N 
L W2-C291-C N 

L W2-C299-A N 
L W2-C299-C N 
L W2-C300-A N 
L W2-C300-B N 

L W2-C300-D N 
L W2-C302-D N 
LW2-C314-D N 
LW2-C327-D N 

LW2-C347-E N 
L W2-C356-A N 
L W2-C356-B N 
L W2-C356-D N 

LW2-C361-A N 
LW2-C361-B N 
L W2-C366-FI N 
L W2-C372-E N 
L W2-C373-D N 
L W2-C384-E N 
L W2-C392-D N 
L W2-C400-D N 

LW2-C401-F N 
L W2-C405-E N 
L W2-C409-D N 
L W2-C420-D N 

LW2-C421-E N 
L W2-C425-FI N 
L W2-C430-A N 
L W2-C436-E N 

L W2-C439-D N 
L W2-C440-D N 
LW2-C444-E N 
L W2-C448-D N 

L W2-C455-F N 
LW2-C457-D N 
L W2-C458-D2 FR 

LW2-C461-D N 
L W2-C462-D N 
L W2-C468-D N 
LW2-C471-D N 
L W2-C494-A N 

LW2-C521-B N 
LW2-C521-D N 
Notes; 

LW2-C458-D 

Aroclors 
12674-11-2 

Aradar 1016 
ug/kg 

3.7U 
3.1 U 

3U 
77U 

480 U 
1.9U 
2.1 U 
l.5U 
89 U 
1.6U 
1.6U 
1.6U 
26 U 
22 U 

2000 U 

2.2 U 
1.9U 
l.5U 
2.8 U 
1.9U 
2.2 U 
2.1 U 
2.7 U 
1.6U 
l.7U 
1.4 U 
2.1 U 
23 U 
l.7U 
2.2 U 
2.1 U 
2.2 U 
2.8 U 
2.3 U 
1.8U 
1.6U 
2.9 U 

2U 
1.9U 
1.9U 
2.9 U 

2U 
1.7U 

2.6 U 
5U 

Aroclors 
11104-28-2 

Aroclor 1221 
llg/kg 

3.7 U 
3.1 U 

3U 
20 U 

580 U 
1.9 U 
2.1 U 
1.5U 

260 U 
1.6 U 
1.6 U 
1.6 U 
31 U 
22U 

2000 U 

2.2 U 
1.9 U 
1.5U 
2.8 U 
1.9 U 
2.2 U 
2.1 U 
2.7 U 
1.6 U 
l.7U 
1.4 U 
2.1 U 
23 U 
l.7U 
2.2 U 
2.1 U 
2.2 U 
2.8 U 
2.3 U 
1.8 U 
1.6 U 
2.9 U 

2U 
1.9 U 
1.9 U 
2.9 U 

2U 
1.7 U 
2.6 U 
IOU 

Aroclors 
11141-16-5 

Aroclor 1232 
ug/kg 

3.7U 
3.1 U 

3U 
20U 

340 U 
1.9U 
2.1 U 
l.5U 

240 U 
1.6U 
1.6U 
1.6U 
45 U 
22 U 

2000 U 
2.2 U 
1.9U 
l.5U 
2.8U 
1.9U 
2.2 U 
2.1 U 
2.7U 
1.6U 
l.7U 
1.4 U 
2.1 U 
2.3U 
l.7U 
2.2 U 
2.1 U 
2.2 U 
2.8U 
2.3U 
1.8U 
1.6U 
2.9U 

2U 
1.9U 
1.9U 
2.9U 

2U 
1.7U 
2.6U 
S.5U 

Aroclors 
53469-21-9 

Aroclor 1242 
ug/kg 

3.7 U 
3.1 U 

3U 
54 U 

260 U 
93 
2.1 U 
1.5U 

110 U 
1.6 U 
1.6 U 
1.6 U 
25 U 
22 U 

2000 U 
2.2U 
22 
1.5U 
2.8 U 
1.9 U 
2.2U 
2.1 U 
2.7 U 
1.6 U 
l.7U 
1.4 U 
2.1 U 
2.3U 
l.7U 
2.2U 
2.1 U 
2.2U 
34 J 
2.3U 
190 
1.6 U 
2.9 U 

2U 
1.9 U 
1.9 U 
2.9 U 

2U 
43 J 

72 
2.6 U 

Aroclors 
12672-29-6 

Aroclor 1248 
ug/kg 

3.7U 
3.1 U 

3U 
38U 

160 U 
1.9U 
57 

8.5 NJ 
81 U 
1.6U 
18 J 

1.6U 
24 U 

520 
2000 U 

7.2 
1.9U 
l.5U 
2.8 U 
1.9U 
2.2 U 
2.1 U 
2.7 U 
1.6U 
l.7U 
1.4 U 
2.1 U 
2.3 U 
l.7U 
2.2 U 
2.1 U 
2.2 U 
2.8 U 
2.3 U 
1.8U 
9.7 
2.9 U 
10 
47 

7.6 
2.9 U 
5.9 
1.7U 
2.6 U 

2U 

Aroclors 
11097-69-1 

Aroclor 1254 
ug/kg 

7.6 U 
19 
GG 

37U 
320 U 
110 J 
75 J 
19 
79 U 
90 U 
13U 
1.6U 
28 U 

460 NJ 
18000 U 

19 
47 J 
l.5U 
2.8 U 
30 J 
2.2 U 
7.8 
2.7 U 
1.6U 
l.7U 
6.3 NJ 
68 
23 U 
2.8 U 
65 
2.1 U 
2.2 U 
68 
2.3 U 
99 J 
1.6U 
12 U 
22 J 
69 
18 J 
26 
20 J 
1.7U 

180 
4.6 U 

- For all totals, zero is always used for non-detects. Ifany of the values included in a total are estimated (J qualified), then the total value is estimated (J qualified). If all analytes in a 
total are non-detects, then the highest detectlOn IUlllt IS used for the total. A "T" qualifier IS added to all results that are mathematically denved. 

- Coordinate system tor geographic coordlllates is Oregon State Plane NAD83 HARNIHPG:--I, intI. Foot. 
- All concentration units are hsted as dry weight. 
J Estimate. 

Value IS anavemge or selected result (see Kelll1edy Jenks eta!. 2004) 
u Notdetectedatvalueshowll. 

DO NOT QUOT E OR CITE 
This document is currently under review by US EPA 

Aroclors 
11096-82-5 

Aroclor 1260 
ug/kg 

19 
17 

120 
71 U 

230U 
100 
72 
21 
64 U 
15U 
IS 

1.6U 
35U 

200 J 
2000 U 

9.3 
45 
l.5U 
2.8U 
33J 

2.2 U 
12 
93 
1.6U 
l.7U 
4.7 J 
58 

2.3U 
l.7U 
68 

2.1 U 
2.2 U 
58 

2.3U 
110 
1.6U 
9.4 U 
30 J 
69 
21 
31 
15J 

190 
290 
2.1 U 

Aroclors 
37324-23-5 

Aroclor 1262 
ug/kg 

20 U 
50U 
1.9U 
2.1 U 
l.5U 
22 U 
1.6U 
1.6U 
1.6U 
36U 
22 U 

2000 U 
2.2 U 
1.9U 
l.5U 

1.9U 

1.6U 
1.7U 
1.4 U 

1.7U 
2.2 U 

1.8U 
1.6U 

2U 
1.9U 
1.9U 

2U 
1.7U 

Aroclors 
11100-14-4 

Aroclor 1268 
ug/kg 

20 U 
50U 
1.9U 
2.1 U 
l.5U 
22 U 
1.6U 
1.6U 
1.6U 
16U 
22 U 

2000 U 
2.2 U 
1.9U 
l.5U 

1.9U 

1.6U 
l.7U 
1.4 U 

l.7U 
2.2 U 

1.8U 
1.6U 

2U 
1.9U 
1.9U 

2U 
1.7U 

Aroclors 
12767-79-2 

Aroclors 
ug/kg 

19 IT 
36 IT 

18G JT 
;7 UT 

5S0 UT 
303 IT 
204 JT 

485 IT 
260 UT 

90 UT 
33 JT 
16 UT 
45 UT 

IISO IT 
18000 UT 

355 T 
114 IT 
15 UT 
28 UT 
63 IT 
22 UT 

198 IT 
93 JT 
16 UT 
17 UT 
lin 

126 JT 
23 UT 
28 UT 
133T 
21 UT 
22 UT 
160 IT 
23 UT 

399 JT 
97 T 
12 UT 
62 JT 

185 T 
466 IT 

57 JT 
409 JT 
233 JT 
542 IT 

lOUT 
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T!lhle 4_1j R?A Arrhiveil Senlment lore Pe,tiC'ide Data 

Analytf' Gronp 

CAS No 

Sample- rhf'mical Nam 

Type Unit 
Sample IV Code .Parent Sample 

LW2-COI1-Fl ::-I 

LW2-C015-E ::-;r 
LW2-C019-Dl ::-;r 

LW2-C019-E2 FR 
LW2-C020-D ::-;r 
LW2-C034-F ::-;r 
LW2-C060-A :-;r 
LW2-C061-C ::-;r 
LW2-C061-E ::-;r 
LW2-C066-f :-;r 
LW2-C121-D ::-;r 
LW2-C133-C ::-;r 
LW2-C135-B ::-;r 
LW2-C135-D ::-;r 
LW2-C138-A ::-;r 
LW2-C138-B )[ 

LW2-C138-D ::-;r 
LW2-C139-D ::-;r 
LW2-C144-A )[ 

LW2-C144-B ::-;r 
LW2-C144-D ::-;r 
LW2-C147-D )[ 

LW2-C148-B ::-;r 
LW2-C148-D ::-;r 
LW2-CJ58-A )[ 
LW?_(,l~R_R '\[ 

LW2-C158-D ::-;r 

LWl-CI6l-A -"J 
LW?_C16?_R '\[ 

LW2-C162-D ::-;r 
LW2-C169-A ::-;r 
LW2_C169_C :\[ 

LW2-C171-A :\[ 
LW2-C171-D :\[ 
LW2_Cl72_E :\[ 

LW2-C173-B :\[ 
LW2-C173-D :\[ 

LW2-C18Z-D ::-.:r 

LW2-C196-A :\[ 
LW2-C196-B :\[ 
LW2-C196-C ::-.:r 

LW2-C202-D ::-.:r 

LW2-C215-B ::-.:r 

LW2-C215-C ::-.:r 

LW2-C252-D ::-.:r 

LW2-C260-D ::-.:r 

LW2-C264-D ::-.:r 

LW2-C269-D ::-.:r 

LW2-C270-D ::-.:r 

LW2-C273-D ::-.:r 

LW2-C276-D ::-.:r 

LW2-C290-A ::-.:r 

LW2-C290-B ::-.:r 

LW2-C290-D ::-.:r 

LW2-C291-A ::-.:r 

LW2-C291-B ::-.:r 

LW2-C291-C ::-.:r 

LW2-C299-A ::-.:r 

LW2-C299-C ::-.:r 

LW2-C300-A ::-.:r 

LW2-C300-B ::-.:r 

LW2-C300-D ::-.:r 

LW2-C019-EI 

PestiC'iiles 

53-19-0 

?,4'-nDD 

uglkg 

0.08 U 

1.1U 
5.4 U 
0.2 U 

8U 
0.17 NJ 

1.2 NJ 
2.1J 
0.2 U 
0.2 U 

0.072 U 
3.4J 
2.1 U 

6J 
3U 

2.1 NJ 
0.074 U 

0.2 U 
2.2J 
2.4J 
1.7 NJ 
45 
2.6 NJ 
4.9 J 
2.1 

?9 J 

3.8 
l.8 

OR 

0.2 U 
1.3 NJ 
46 J 

1.5 
0.15 U 
0.71J 

3.3 NJ 
0.2J 

110 

3.8J 
1.8J 

0.23 U 
0.12 U 
0.17 U 

0.067 U 

3.9 NJ 
0.5 
0.2 U 

99 
1.1U 

0.81 U 
0.92 U 

6.4 
0.11 U 
0.88 

1.1 NJ 

2U 
15 
62U 

5.2 NJ 
5.8 U 
5.8 U 

PestiC'iiles 

3424-82-6 

?,4'_DDF 

ug/kg 

0.083U 

0.2U 
2.8U 

0.081 U 
5.6U 

0.083U 
0.23NJ 

1.1 
0.2U 

0.091 U 

0.075 U 
1.3 
2.2U 

1.2 
0.41 U 
O.4-1NJ 

0.077 U 
0.071 U 

0.87 
0.66U 
0.31 U 

2U 

O.64U 
1.8J 

0.68U 

0"' 
1.1 

U.41 NJ 
074 

0.078U 
0.38J 
14J 

0.53NJ 
0.079U 
0.22J 

0.96J 
0.074U 

1.9U 
0.75 

O.3U 
0.074U 

0.072 U 
0.071 U 
0.069U 

0.47U 
0.072 U 
0.097 U 

8.9U 
0.52 U 
1.7U 

0.39U 
0.2U 

0.45 U 
0.077 U 

0.51 U 
0.2U 

I.3U 
7.4U 
24U 

O.34U 
I.3U 
2.1 U 

Pesticiiles 
789_02_6 

?,4'-nDT 

ug/kg 

0.31 U 

0.47J 
3.3U 

0.065 U 
8.2 U 

0.067 U 
0.43 

1J 
0.06U 
0.26U 
0.06U 

1.4 
1.8U 

2.2 
2U 

I.4U 
0.062 U 

0.2 U 
0.72 
0.83U 
0.94 J 

6U 
0.62J 

0.28U 
n R4 '\[J 

1.5 
U.36J 
lR'\[J 

0.063 U 
0.27U 
151 

0.3J 
0.064 U 
0.062 U 

0.64 U 
0.06U 

20U 

1.1U 
0.34 U 
0.16J 

0.058 U 
0.084 U 
0.056 U 

1.6U 
0.2 

0.061 U 

11 U 
0.36U 
l.lU 

0.31 U 

3 

0.062 U 
0.45 
0.71 

4.1 
9.6J 
39U 

3.5J 
4.5 
3.5 

Pe~icires 

72-54-8 

4,4'-DDD 

ug/kg 

o.nu 

0.55 
I.4NJ 

O.12U 
7.7J 

0.37J 
1.8J 

51 
0.15 UJ 
O.14UJ 

0.12 UJ 
6.3 
G.9J 

11 
4.6 
3.6J 

0.12 UJ 
0.11 UJ 
3.9J 
7.7J 
2.9 
58J 

5.9J 
7.9 

4? J 

5.1J 
3.lJ 
~ 1 J 

0.29J 
1.9 
74 

2.4 
0.19J 

1.4 
7.4J 

0.28 
160 

3.9J 
1.2J 
0.2 

0.11 U 
0.27J 
0.11 U 

5.8 
0.47J 
O.14U 

120 J 
1.4J 
1.3NJ 
1.1J 
1.2 
12 

O.12U 
1.3 
1.3 

1.1 NJ 
15NJ 
24J 
2.3J 
5.6 
4.1 J 

Pesticiiles 

72-55-9 

4,4'-nDF 

uglkg 

0.061 U 

0.15 U 
0.84 J 
O~U 

um 
0.12J 

=m 
UI 

0.057W 

=w 
0.058UJ 

4.5 

5.3J 
2.7J 
1.8J 

0.059 UJ 
0.055W 

3.4J 
4.6 J 

0.87 NJ 
13 NJ 

3.4 
4.8 
2.2 

" I 
2.3J 

IJ 
3)1 

0.2W 
1.7 
47 J 

1.7 
0.061 U 
fiNJ 

U 0., 
Hm 
2J 

=W 
~U 

0.056U 
0.17 U 

0.053U 

UI 
O~I 

0.058U 

5U 
0.17J 
~U 

UU 
fi63J 
um 

0.059U 
1.7 
U 
U 

Pesticiiles 

50-29-3 

4,4'-DDT 

ug/kg 

0.15 U 

0.23U 
1.1 

0.35 U 
8.8J 

0.21 UJ 
0.2UJ 
1.3 UJ 

0.19 UJ 
0.69UJ 

0.19 UJ 

61 
2.2 
1.2U 
2.SJ 

0.2 UJ 
0.18 UJ 

1J 
8.7J 
1.2 
24J 

1.2U 
2.7 
1.2 

II)J 

1.3J 
S.4J 

JJ 

0.2 UJ 
4.3 

2 

0.91 NJ 
0.2U 
13J 

I.4U 
0.19U 

44 

1.2 UJ 
0.19 UJ 
0.65 

0.18U 
0.18U 
0.18U 

1.5U 
0.9 

0.19U 

28J 
0.2U 

0.57U 
0.97U 

7.3 
68 

0.2U 
1.3 
8.2 

4.9 
6.2 10J 

9 U 42 NJ 
4.4 3.9 
6.8 5.7J 

0.72 J 2.5 U 

DO NOT QUOTE OR CITE 

Pesticiiles 
PP_DDT3ISO 

Total of4,4'-DDD,
DnF,_DDT 

ug/kg 

0.15 UT 

0.55 T 
3.34 JT 
0.35 UT 
20.7 JT 
0.49JT 
2.13 JT 
8.7 JT 

0.19WT 
0.69WT 
0.19WT 
12.3 T 
72.4 JT 

18.5 JT 
7.3JT 
7.9JT 
0.2WT 

0.18WT 
8.3 JT 

21 JT 
4.97 JT 

95 JT 

9.3JT 
15.4 T 
7.4 T 
91 JT 

8.7 JT 
10.6.11 
101JT 

0.29JT 
7.9 T 

141 JT 

5.01 JT 
0.19JT 

14.64 JT 

11.6JT 
0.366 JT 

262JT 
5.9JT 
1.2JT 

0.85 T 

0.18UT 
0.27 JT 
0.18UT 

9JT 
1.466 JT 
0.19UT 

148 JT 
1.57 JT 
1.3JT 
1.1 JT 

9.13 JT 
83.6JT 

0.2 UT 
4.3 T 

11.7 T 

9.9JT 
31.2JT 

66JT 

1O.6JT 
18.1 JT 
4.82 JT 

This document i:; currently under review by us EPA 

Pesticires 

309-00-2 

Alilrin 

ug/kg 

O.HU 

0.46U 
0.62U 
0.14U 
0.71 U 
0.14 UJ 
0.33UJ 
0.63J 
o.nUJ 
0.15UJ 

o.nUJ 
0.26U 
3.6U 

O.4U 
1.2NJ 

0.17U 
o.nUJ 
0.12 UJ 
0.24J 
0.17U 

O.4NJ 
7.9UJ 

0.77 U 
0.2U 

0.24U 
011TLT 

0.43 UJ 
U.17 J 

01TLT 

o.nUJ 
0.23 
048 NJ 

0.38 
0.14U 
0.22 U 

0.89U 
o.nu 

3.1 U 

UNJ 
0.69 UJ 
o.nu 
o.nu 
O.12U 
O.12U 
1.7U 

O.12U 
0.28U 

16U 
0.6U 
2.7U 

0.92 U 
O.12U 
O.13U 
o.nu 
0.22 U 
0.18U 
0.18U 

1.7U 
44 J 

0.27U 
0.87U 
3.7U 

Pesticiiles 

319-84-6 
aJpba-

Pesriciiles 

319-85-7 
beta-

Pesticiiles 

319-86-8 
delta-

HexachloroCYCIOheXanel HexaChloror"YdOheXanel Hexachlorocyclohexane 

ug/kg ug/kg ug/kg 

012 U 

011 U 
051 U 
012 U 
059U 
012 U 
011 U 
016U 
011 U 
013 U 

011 U 
014 U 

3U 

014 U 
026U 
014 U 
011 U 

0.098U 
016U 
014 U 
011 U 
I.4U 

064 U 
021 U 
014 U 
o 1 ~ lJ 

011 U 
U 14 U 

OnlJ 

011 U 
015 U 
013 U 

017U 
011 U 
011 U 

074 U 
011 U 
2.6U 

021 U 
015 U 
011 U 

0.099U 
0.097 U 
0.095 U 
064 U 

0.099U 
011 U 

1.7U 
011 U 
048 U 

054 U 
0.097 U 

0.1 U 

011 U 
025 U 
027U 

041 U 
UU 

9U 

017U 
072 U 

0.5 U 

0.18U 
0.24U 
0.8U 

0.18U 
1U 

0.18U 
O.J7U 
0.18U 
0.16U 
0.28U 
0.16U 
0.27U 

4.6 U 

0.55 U 
0.84U 

1.2U 
O.J7U 
0.16U 
0.25 U 

0.35 U 
O.J7U 
2.9J 

0.99U 
0.74U 
0.65 U 

o ~9 TJ 

0.33U 
U.41 U 

019TJ 

O.J7U 
0.46U 
021 U 

1.8J 
O.J7U 
O.J7U 

1.2U 
0.16U 

4U 

0.86NJ 
0.22J 
0.16U 
0.16U 

0.2 U 
0.15 U 

1U 
0.16U 
O.J7U 

2.6U 
0.2 U 

0.49U 
0.83U 
0.15 U 
0.2U 

O.J7U 
0.39U 
0.29U 
0.23U 

2.2 U 
16U 

0.65 U 
1.2 U 
2.6NJ 

0.086 U 
0.078 U 

2.2 U 
0.084 U 

2.9U 
0.086W 
0.082W 
011W 

0.077 W 
0.094 U 
0.078W 

0.1 U 
2.3U 

0.2 U 
038U 
018 U 

0.079W 
0.074W 
012 U 
011 U 
008 U 
1.7U 

048 U 
011 U 
011 U 
O?lJ 

017U 
U II UJ 

O?lJ 

0.081W 
012 U 

0098 U 

013 U 
0.082 U 

008 U 

056 U 
0.077 U 

2U 

0.084W 
0.077 W 
0.076 U 
0.075 U 
0.073 U 
0.072 U 

048 U 
0.075 U 
0.078 U 

5.1 U 
059 
024 U 

D.4U 
0.073 U 
0.075 U 

008 U 
014 U 
012 U 

0.2 U 
1.8U 
14 U 

0.099 U 
I.4J 
O.4U 
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LWG 
Lower Willamette Group 

T!lhle 4_1j R?A Arrhiveil Senlment lore Pe,tiC'ide Data 

Sample IV 

LW2-C302-D ::-J 
LW2-C314-D ::-;r 
LW2-C327-D ::-;r 
LW2-C347-E ::-J 

LW2-C349-D ::-;r 
LW2-C382-D ::-;r 
LW2-C401-f :-;r 
LW2-C409-D ::-;r 
LW2-C420-D ::-;[ 
LW2-C421-A ::-;[ 

LW2-C421-B ::-;[ 
LW2-C421-D ::-;[ 
LW2-C431-F ::-;[ 
LW2-C436-A ::-;[ 
LW2-C436-C ::-;[ 
LW2-C440-A ::-;[ 

LW2-C440-C ::-;[ 
LW2-C444-E ::-;[ 
LW2-C447-A ::-;[ 

LW2-C447-C ::-;[ 
LW2-C448-A ::-;[ 
LW2-C448-C ::-;[ 

LW2-C458-D ::-;[ 
LW2-C521-B ::-;[ 

LWl-C511-C -"J 
LW?_(,<?l_D '\[ 

Analytf' Gronp 

CAS No 

Sample rhf'mical Nam 

Type Unit 
Code .Parent Sample 

PestiC'iiles 

53-19-0 

?,4'-nnn 
uglkg 

200 U 

120 
38 

0.32 NJ 

0.3 U 
0.099 U 

0.2 U 

0.7 NJ 
5.5 NJ 
2.7 U 

5U 
0.62 U 

0.074 U 

0.35 U 
3.8 

0.44 U 

3.5 NJ 
0.076 U 

0.76 U 

3.2 
1 NJ 

I.3U 

0.44 U 
23 
13U 

nrr 

PestiC'iiles 

3424-82-6 

?,4'_nnF 

ug/kg 

89U 

0.8U 
0.56U 

0.078U 

0.17U 
0.081 U 
0.081 U 

0.07U 
0.9U 

0.22U 
0.89U 
0.08U 

0.077 U 
0.29U 

OAU 

0.37U 
O.BU 
0.58U 

0.44 
1.2U 

0.35 U 

0.28U 
9.5U 
604 U 

~ ~ rr 

Pesticiiles 
789_02_6 

?,4'-DDT 

ug/kg 

250U 
0.53::-;[J 

0.2 U 
0.063U 

0.17U 
0.23U 

0.066U 

0.42 
3.2 
11 

41 
0.15 U 

0.062 U 
0.49 

1.5 
0.6 

2.2 
0.063U 

1.9 

0.071 U 
0.97 I 

2.5 

0.751 
17U 
16J 
~ 7 TJ 

Pe~i('ires 

72-54-8 

4,4'-nnn 
ug/kg 

260J 
170J 

66 
0.15J 

0.11 U 
0.21J 
o.nUJ 

0.32J 
3.8J 
1.9 

2.6J 
0.96 
o.nUJ 

1.1 
7.8J 
1.7 

1.9 

0.3U 
2.1 

8.1 
2.3J 
2.3J 

1J 
25 
3IJNJ 
4HJ 

Pesticiiles 

72-55-9 

4,4'-nnF 

uglkg 

8.5 U 

2.5 UJ 
4.4 NJ 

0.13J 

0.2 U 
0.062 U 
0.063 UJ 

0.28 NJ 
2.71 
2.4 NJ 

4.6 U 
0.131 

0.059 UJ 
1.4 

11 
3.4 

5.5 
0.35 U 
4.6 

2.11 
4.8 
6.2 

2.11 
2.2 U 

3 U 

OTT 

PestiC'iiles 

50-29-3 

4,4'-nnT 

ug/kg 

28U 
71J 
14 

0.2U 

0.17U 
0.21 U 
0.21 UJ 

0.59J 
5.2 
14 

43 
0.26NJ 
0.39J 
0.62 

2.4 
1.2J 

2.3 
0.2U 
1.8 

0.31 
1.2 
2.1 

1.1 
7.7U 
2.3 U 
1RTJ 

DO NOT QUOTE OR CITE 

PestiC'iiles 

PP_DDT3ISO 
Total of4,4'-DDD,

DDF,.nnT 

ug/kg 

260 JT 
241 JT 

84.4 JT 
0.28JT 

0.2 UT 
0.21 JT 
0.21 UJT 

1.19JT 
11.7 JT 
18.3JT 

45.6 JT 
1.35 JT 
0.39JT 
3.12 T 
21.2JT 
6.3JT 

9.7 T 
0.35 UT 
8.5 T 

10.51 JT 
8.3JT 

10.6 JT 

4.2 JT 
25T 
3U.l1 

41 TJT 

This document i:; currently under review by us EPA 

Pe~i('iiles 

309-00-2 

AItkin 

ug/kg 

92 

0.54 UJ 
0.65U 
O.13U 

0.31 U 
0.14U 
0.14UJ 

O.12U 
0.59U 
0.22 U 

O.lSU 
0.14U 
O.13UJ 
0.36U 
0.74U 
0.56 

0.19U 
0.14U 
0.51 U 

0.32U 
1.1J 

O.ISU 

0.17U 
9.2U 
13NJ 

97TJ 

PestiC'iiles 

319-84-6 
alpha-

PesriC'iiles 

319-85-7 
beta-

PestiC'iiles 

319-86-8 
delta-

HeXIlf'hlOmrYC'10heXllnel HeXIIChlorOC'Yr'lOheXllnel HexllrhloroC"!C'1ohexllne 

ug/kg ug/kg ug/kg 

16U 
all U 
012 U 
all U 

0.094 U 
012 U 
012 U 

0.096U 
049 U 
014 U 

015 U 
all U 
all U 
014 U 
062 U 
015 U 

014 U 
all U 
014 U 

013 U 
017U 
015 U 

014 U 
1.3U 
l.SU 

19TJ 

41 U 

0.34J 
0.61 U 
O.PU 

0.15 U 
O.lSU 
0.18U 

0.15 U 
0.76U 
0.54U 

0.69NJ 
O.lSU 
0.21 U 

0.47 U 
0.96U 
0.46U 
0.65 U 
O.J7U 
0.22 U 

0.2 
0.39U 
0.43U 

O.4SU 
4.4 
1.7 U 

JTT 

21 U 
0.2 UJ 

014 U 
0.081 U 
0.071 U 
0.083 U 
0.084 U 
0.073 U 

037 U 
012J 

028NJ 
0.083 U 
0.079 U 
all U 
047 U 
all U 

0.099 U 
0.082 U 
all U 

0.091 U 
013 U 

0.2 U 

014 U 
2.1 U 

1 U 

n 
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LWG 
Lower Willamette Group 

T!lhle 4_1j R?A Arrhiveil Senlment lore Pe,tirid!e D1ta 

Analytf' Gronp 

CAS No 
PestiC'iiles 

58-89-9 
g=-

Sample- rhf'mical Nam~ He>:lIrhlomcyC'1ohexllne 

Type Unitl uglkg 
Sample IV Code .Parent Sample 

LW2-COll-Fl ::-I 0.11 U 

LW2-C015-E ::-;r 0.13 U 
LW2-C019-Dl ::-;r 

LW2-C019-E2 FR 
LW2-C020-D ::-;r 
LW2-C034-F ::-;r 
LW2-C060-A :-;r 
LW2-C061-C ::-;r 
LW2-C061-E ::-;r 
LW2-C066-f :-;r 
LW2-C121-D ::-;r 
LW2-C133-C ::-;r 
LW2-C135-B ::-;r 
LW2-C135-D ::-;r 
LW2-C138-A ::-;r 
LW2-C138-B )[ 

LW2-C138-D ::-;r 
LW2-C139-D ::-;r 
LW2-C144-A )[ 

LW2-C144-B ::-;r 
LW2-C144-D ::-;r 
LW2-C147-D )[ 

LW2-C148-B ::-;r 
LW2-C148-D ::-;r 
LW2-CJ58-A )[ 
LW?_(,l~R_R '\[ 

LW2-C158-D ::-;r 

LWl-CI6l-A -"J 
LW?_C16?_R '\[ 

LW2-C162-D ::-;r 
LW2-C169-A ::-;r 
LW2_C169_C :\[ 

LW2-C171-A :\[ 
LW2-C171-D :\[ 
LW2_Cl72_E :\[ 

LW2-C173-B ::-;r 
LW2-C173-D ::-;r 
LW2-C182-D ::-;r 
LW2-C196-A ::-;r 
LW2-C196-B ::-;r 
LW2-C196-C ::-;r 
LW2-C202-D ::-;r 
LW2-C215-B ::-;r 
LW2-C215-C ::-;r 
LW2-C252-D ::-;r 
LW2-C260-D ::-;r 
LW2-C264-D ::-;r 
LW2-C269-D ::-;r 
LW2-C270-D ::-;r 
LW2-C273-D ::-;r 
LW2-C276-D ::-;r 
LW2-C290-A ::-;r 
LW2-C290-B ::-;r 
LW2-C290-D ::-;r 
LW2-C291-A ::-;r 
LW2-C291-B ::-;r 
LW2-C291-C ::-;r 
LW2-C299-A ::-;r 
LW2-C299-C ::-;r 
LW2-C300-A ::-;r 
LW2-C300-B ::-;r 
LW2-C300-D ::-;r 

LW2-C019-EI 

1.1U 
0.14 U 
2.4 U 

0.14 UJ 
0.171 
0.14 UJ 
0.13 UJ 
0.15 UJ 

0.13 UJ 
0.86 NJ 

3.G U 

1.2 NJ 
0.31 U 
0.17 U 
0.13 UJ 
0.12 UJ 
0.19 U 
0.17 U 
0.13 U 

1.6 UJ 

0.76 U 
0.56 U 
0.17 U 
0)1 TLT 

0.13 UJ 
0.16 UJ 
01RTLT 

0.13 UJ 
0.18 U 
039 U 
0.21 U 
0.13 U 
0.13 U 
0.88 U 
0.13 U 

3.1 U 

0.31 UJ 
0.2 UJ 

0.13 U 
0.12 U 
0.12 U 
0.12 U 

0.76 U 
0.12 U 
0.21 U 
4.2 U 

0.25 U 
0.81 U 
0.64 U 
0.12 U 
0.12 U 

0.13 U 
0.21 U 
0.18 U 
0.43 U 

3U 
4.2 U 

0.16 U 
0.86 U 
0.6 U 

PestiC'ides 

5103-71-9 

"is_Chlordane 

ug/kg 

0.012 V 
0.18V 
l.3V 

0.071 V 

I U 
0.012 UJ 

0.07 UJ 
0.074 UJ 
0.065 UJ 

O.OS UJ 

0.066 UJ 
0.42 V 
1.9V 

0.25 V 
0.63 V 
0.38J 

0.067 UJ 
0.063 UJ 

0.2V 
O.3J 

0.068 V 
2.3 UJ 

0.41 V 
0.55 V 
0.2V 
O?TLT 

0.07 UJ 
U.l UJ 
O?TLT 

0.069 UJ 
0.16V 
028V 
0.11 V 
0.07 V 

0.067 V 

0.47 V 
0.065 V 

1.7 V 
0.23 UJ 

0.2 UJ 
0.065 V 
0.063 V 
0.062 V 
0.061 V 

0.41 V 
0.063 V 
0.17V 

7.3 V 
0.23 V 
2.2V 

0.34 V 
0.2V 

0.06-tV 
0.067 V 
0.16V 
0.2V 

0.091 V 
1.8V 
13U 

0.51 V 
0.46 V 
0.86 V 

Pesticides 

5103-74-2 

tran~_Chlordane 

ug/kg 

0.071 V 
0.2 V 
4.5 V 

0.072 V 

IS 
0.074 UJ 

0.2 UJ 
0.91 UJ 

0.066 UJ 
0.081 UJ 

0.067 UJ 
0.85 V 

2UJ 

1.1 
0.27 V 
0.271 

0.069 UJ 
0.064 UJ 

0.441 
0.44 ::-;rJ 
0.26 V 
2.8 UJ 

0.43J 
0.41 V 
0.2 V 

04R TJ.T 

0.59 UJ 
U.l6 UJ 
04 TJ.T 

0.07 UJ 
0.097 V 

051 V 
0.11 V 

0.071 V 
0.096 V 

0.48 UJ 
0.066 V 

9.2 V 
0.47 UJ 
0.19 UJ 

0.066 V 

0.065 V 
0.063 V 
0.062 V 

0.42 V 
0.065 V 
0.068 V 

5.8 UJ 
0.29 V 
0.9V 

0.35 UJ 
0.13J 
0.3V 

0.069 V 
0.2 V 

0.29 V 

1.6 V 
0.9 UJ 
6.3 UJ 

2.7J 
3.4 V 

0.33 V 

Pe~iC'ires 

27304-13-8 

OxyC'hlormne 

ug/kg 

0.099 V 

0.091 V 
0.45 V 

0.097 V 

IU 
0.099 V 
0.095 V 

0.15J 
0.089 V 

0.11 V 
0.09 V 
0.18V 

2.GV 
0.12 V 
0.91 V 
0.13 V 

0.092 V 
0.085 V 
0.14V 
0.14V 

0.093 V 
2.5J 

0.56V 
0.33NJ 
0.12V 
0)) 

0.3J 
U.ll U 
onTJ 

0.094U 
O.13U 
015U 
0.15U 

0.095U 
0.092 V 

0.64U 
0.089U 

2.3V 
0.59NJ 
O.12NJ 

0.088 V 

0.086U 
0.085U 
0.083 V 

0.56U 
0.087U 

0.09 V 

1.5U 
0.22 U 
0.28 V 

0.47U 
0.084U 
0.087 V 

0.092 U 
0.16U 
0.13 V 

0.2U 
2.9U 
25U 

0.47J 
0.63U 

1.7 V 

Pesticiiles 

5103-73-1 

C'is_NomC'hlor 

uglkg 

0.11 U 
0.21 U 

6 NJ 
0.089 V 

5.8 V 
0.18 V 
0.31 V 

1.1 V 
0.064 V 

0.15 V 
0.064 V 

1.1 V 
1.9 V 

1.6 V 
0.16 V 

0.2 V 
0.066 V 

0.2 U 
0.391 

0.085 V 
0.28 V 
4.2 V 

0.94 V 
1.5 V 

0.32 V 
o ~9 TJ 

1.1U 
U.34 U 

o ~R TJ 

0.067 U 
0.19 U 

I NJ 
0.26J 

0.068 U 
0.2 U 

0.46 U 
0.064 U 

9.2 U 

0.73 U 
0.76 NJ 

0.084 U 
0.068 U 
0.061 U 
0.059 U 

0.4 U 
0.13 U 
0.1 U 

12 U 
0.52 U 
0.39 U 
0.34 U 
0.66 U 
2.2 U 

0.066 U 
0.33 U 

PestiC'iiles 

39765-80-5 

trans_NonaC'hlor 

ug/kg 

0.056J 
O.13U 
1.3U 

0.048 V 
2.8U 

0.046 U 
0.11J 
0.2U 

0.041 U 
0.068 V 

0.042 U 
0.2U 
1.2 V 

0.054U 
0.11 U 
0.2V 

0.043 U 
0.04U 

0.063 V 

0.24J 
0.27U 
5.6V 

0.26U 
0.2U 

0.38NJ 
01~ NJ 

0.044 U 
U.17J 
016NJ 

0.044 U 
0.17J 
017U 
0.18J 

0.044 U 
0.2V 
0.8J 

0.041 U 
4U 

0.045 U 
0.28NJ 

0.041 V 
0.04U 

0.039U 
0.039 V 

0.37U 
0.04U 

0.093 V 

9.6U 
0.36U 

1.3 V 

0.92 U 
0.17NJ 

0.041 V 
0.043 U 
0.19J 

0.39 U 0.21 
2.3 U 0.058 U 
6.1 J 5U 
18 U 22 V 

1.9 U 0.053 U 
4.6 J 0.29 U 

2 U 1.8 V 

DO NOT QUOTE OR CITE 

PestiC'iiles 

TOTCHLDANE 

TotalChlorilanes 

ug/kg 

0.056 JT 
0.21 UT 

6JT 
0.097 UT 

IS T 
0.18UT 
0.11 JT 
0.15 JT 

0.089 UT 
0.15 UT 
0.09UT 

1.1 UT 
2.GUT 
1.1T 

0.91 UT 
0.65 JT 

0.092 UT 
0.2 UT 

0.83 JT 

0.98JT 
0.28UT 
2.5 JT 

0.43JT 
0.33JT 
0.38 JT 

o ~7 JT 

0.3JT 
U.17 H 
016JT 

0.094 UT 
0.17 JT 

IJT 

0.44 JT 
0.095 UT 

0.2 UT 
0.8JT 

0.089 UT 
9.2 UT 

0.59JT 
1.16JT 

0.088 UT 
0.086 UT 
0.085 UT 
0.083 UT 

0.56UT 
0.13 UT 
0.17UT 

12 UT 
0.52 UT 
2.2 UT 

0.92 UT 
0.3JT 
2.2 UT 

0.092 UT 
0.19JT 
0.21 T 
2.3UT 
6.1 JT 
25 UT 

3.17 JT 
4.6 JT 

2 UT 

This document i:; currently under review by US EPA 

PestiC'ires 

60-57-1 

Dielilrin 

ug/kg 

0.12 V 

1.1 NJ 
0.53U 
0.12 V 

0.61 U 
0.12 UJ 
0.21 VJ 
0.12 UJ 
0.11 UJ 
0.22VJ 
0.11 UJ 
0.14U 

3.1 V 
0.14U 
0.87U 
0.15V 
0.11 UJ 
0.11 UJ 
0.17V 
0.15U 
0.26U 
l.4VJ 

0.66U 
0.14U 
0.76 V 

016TLT 

0.12 UJ 
U.64 J 

016TLT 

0.12 UJ 
0.48NJ 
014U 
0.35U 
O.12U 
0.11 V 
0.77 U 
0.11 U 
2.7V 

0.12 UJ 
0.11 UJ 
0.11 V 
0.11 U 
0.11 U 

D.099 V 

3J 
0.11 U 
0.11 V 
3.8U 

0.25J 
0.81 V 
0.69NJ 

0.1 U 
0.11 V 
0.11 U 
0.19U 
0.16V 
0.15U 
2.6J 
3.6V 

0.26U 
0.75U 
0.52V 

PestiC'iiles 

959-98-8 

alpha_Fndoslllfan 

ug/kg 

0.056U 
0.2 U 
1.3U 

0.055U 
I U 

0.056U 
O~U 

Mm 
0.051U 
O=J 
O~U 

015J 
1.5U 

0.066U 
013 U 

0.069U 
0.052 U 
0.049 U 

0.2 U 

015 U 
0.3U 
2.3U 

032 U 
0.2 U 

019U 
014 TJ 

0.054 U 
U.l U 

onTJ 
046 U 
013 U 
017U 
018U 

0.054 U 
0.052 U 
087U 
005 U 

4U 

0.055 U 
052 U 
005 U 

0.049 U 
0.048 U 
0.017U 
039U 

0.049 U 
0.051 U 

4.2 U 
0.052 U 

081 U 

027U 
0.048 U 

005 U 

0.052 U 
018U 
019U 

0.071 U 
1.8U 

9U 

0.065 U 
036U 
1.3U 

PesriC'iiles 

33213-65-9 

heta_Fniloslllfan 

ug/kg 

D.086 V 

0.11 U 
2.8U 
~U 

~U 

~U 

~U 

Q27 

~U 

~U 

~U 

~U 

DU 

~U 

=m 
0.27 

D.079U 
D.074U 

0.2J 
0.11 U 
0.08U 

1.1 V 
0.48U 
0.47 NJ 
0.11 V 
01)TJ 

O.13U 
U.l1 U 

0?4TJ 

D.081 U 
0.12 U 
014U 
0.19J 

D.082 U 
0.08 V 

0.56U 
D.077U 

2U 

0.2 U 
0.12J 

D.076 V 

D.075 U 
D.073U 
D.onv 
0.48U 

D.075 U 
D.on V 

6.7 U 
0.08U 
0.24 V 

O.4U 
D.073U 

0.2 V 

0.08U 
0.14U 
0.12 V 

0.2 U 
5.7 U 
561 

0.59 
0.87 U 
0.38 V 

Pestiriiles 

1031-07-8 

Fnilomlfanslllfate 

ug/kg 

017 U 
0.081 U 

O.4U 
027 U 

I U 
023 UJ 

0.085 UJ 
009 UJ 
008 UJ 
052 U 
008 UJ 

0.2 U 
2.3U 

025 U 
0.2 U 

011 U 

0.082 UJ 
0.076 UJ 
026U 
071 U 
016 U 
1.1U 
0.5 U 
0.2 U 

022 U 
O?TJ 

0.085 U 
U.l UJ 

onTJ 
0.084 UJ 

016 U 
017 U 
014 U 

0.085 U 
0.082 U 

058 U 
0.079 U 

6.7U 
0.087 UJ 

008 UJ 
0.079 U 
0.077 U 
0.076 U 
0.071 U 

0.5 U 
0.078 U 
0.081 U 

1.3U 
0.082 U 

025 U 
042 U 

0.075 U 
0.078 U 
0.082 U 
014 U 
012 U 

012 U 
1.8U 
IS U 

011 U 
057U 
039U 
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LWG 
Lower Willamette Group 

Tahle 4_1j R?A Arrhiveil Senlment lore Pe,tiC'id!e D1ta 

Analytf' Gronp 

CAS No 
PestiC'iiles 

58-89-9 
g=-

Sample rhf'mical Nam~ He>:lIf'hlomcyC'1ohexllne 

Sample IV 

LW2-C302-D ::-J 
LW2-C314-D ::-;r 
LW2-C327-D ::-;r 
LW2-C347-E ::-J 

LW2-C349-D ::-;r 
LW2-C382-D ::-;[ 
LW2-C401-f ::-;[ 
LW2-C409-D ::-;[ 
LW2-C420-D ::-;[ 
LW2-C421-A ::-;[ 
LW2-C421-B ::-;[ 
LW2-C421-D ::-;[ 
LW2-C431-F ::-;[ 
LW2-C436-A ::-;[ 
LW2-C436-C ::-;[ 
LW2-C440-A ::-;[ 
LW2-C440-C ::-;[ 
LW2-C444-E ::-;[ 
LW2-C447-A ::-;[ 
LW2-C447-C ::-;[ 
LW2-C448-A ::-;[ 
LW2-C448-C ::-;[ 
LW2-C458-D ::-;[ 
LW2-C521-B ::-;[ 
LWl-C511-C -"J 
LW?_(,<?l_D '\[ 

Type Unitl uglkg 
Code .Parent Sample 

40 U 

0.76 NJ 
1 NJ 

0.13 U 

0.12 U 
0.14 U 
0.14 UJ 

0.12 U 
0.59 U 
0.17 U 
0.53 NJ 
0.14 U 
0.13 UJ 

0.17 U 
0.74 U 
0.17 U 
0.25 
0.13 U 
0.17 U 
0.15 U 
0.2 U 

0.18 U 
0.17 U 
3.7 U 

'.6 
?fiTJ 

PestiC'iiles 

5103-71-9 

"is_Chlordane 

ug/kg 

61J 

0.52 UJ 

0.07U 
0.069U 
0.17U 

0.071 U 
0.071 UJ 

0.061 U 
0.32 U 

0.089U 
0.091 U 
0.07U 

0.067 UJ 

0.11 U 
0.39U 
0.17U 
0.17U 

0.069U 
O.64J 

0.077 U 
0.61 U 

I.7J 

0.19U 
2U 
3 U 

19TJ 

Pesticiiles 

5103-74-2 

trlln~_('hlonbne 

ug/kg 

59 UJ 

0.5 UJ 

0.37U 
0.07 UJ 

0.061 U 
0.072 UJ 
0.073 UJ 

0.26J 
2.3J 
5.5 

9.8 
0.092 ::-;[J 
0.069 UJ 

0.45J 
I.4U 

0.71 
2.2 

0.07U 
1.6 

0.18U 
I.4J 
3.3 

0.61::-;[J 
6.7U 
4.9 U 

4 R TJ 

Pe~i('ires 

27304-13-8 

OxyC'hlormne 

ug/kg 

59NJ 
0.97NJ 

O.4J 
0.094U 
0.082U 
0.096 U 
0.097 U 
0.084U 
0.43U 
0.14U 
0.23U 

0.096 U 
0.092 U 

0.22 U 
0.54U 
0.35 
0.31 U 

0.094U 
0.2NJ 

0.11 U 
0.15U 
0.22 J 

O.13U 
4.7 U 
9.8 U 

1liTJ 

Pesticiiles 

5103-73-1 

C'is.Nomrhlor 

uglkg 

180 U 
0.89 U 
0.99 U 

0.067 U 
0.083 U 

0.17 U 
0.087 U 

0.25 U 
3.5 U 
2.3 U 

3.6 U 
0.15 U 

0.066 U 
0.35 U 
1.7U 

0.35 U 
1.9 

0.068 U 
1.4 U 

0.22 U 
0.51 U 

1.5 U 

0.54 U 
15 
6.7 U 

47 TJ 

PestiC'iiles 

39765-80-5 

trans_Nonllf'hlor 

ug/kg 

au 
=U 
~U 

~U 

~U 

~U 

~U 

~U 

0.2 UJ 

=U 
l.lU 
~U 

~U 

0.18U 
~U 

~m 

O.TIJ 
~U 

O.~J 

0.16U 
0.47 
I.IJ 

0.14J 
3U 

2.4 U 

4 R TJ 

DO NOT QUOTE OR CITE 

PestiC'iiles 

TOTCHLDANE 

Totllirhlornllnes 

ug/kg 

120JT 
0.97 JT 
O.4JT 

0.094 UT 
0.17UT 
0.17UT 

0.097 UT 
0.26JT 
2.3JT 
5.5 T 

9.8 T 
0.092 JT 
0.092 UT 

0.45 JT 
1.7UT 

1.47 JT 
4.42 JT 

0.094 UT 
2.82 JT 

0.22 UT 
1.87 JT 
6.32 JT 

0.75 JT 
15 T 

9.8 Ul 
4 R TJT 

This document i:; currently under review by US EPA 

Pe~i('iOes 

60-57-1 

Dielnrin 

ug/kg 

16U 

0.12 UJ 
O.12U 
O.12U 

0.097U 
O.12U 
O.12UJ 

0.1 U 
0.66U 
4.2 NJ 
5.1 U 

O.12U 
0.11 UJ 
0.15U 
0.64U 
0.15U 
0.14U 
O.12U 
0.15U 
O.13U 
0.17U 
0.16U 
0.15U 

3U 
2.8 U 

?7TJ 

PestiC'iiles 

959-98-8 

!I1pha_Fndoslllflln 

ug/kg 

~U 

0.053U 
O~U 

0.053U 
O~U 

0.055U 
0.055U 
O~U 

056J 
l.GNJ 
l.lU 

0.055 U 
0.052 U 

025 NJ 
031 U 

0.2 U 

017U 
0.054 U 
018U 
006U 
033U 

0.2 U 

0.092 NJ 
1.8U 

U5l U 
J1J 

PesriC'iiles 

33213-65-9 

helll_FniloSlllflln 

ug/kg 

95U 

0.2 U 
0.3U 

0.081 U 
0.071 U 
0.083U 
0.084U 
0.073U 
0.37 U 
0.8GU 
1.6U 

0.083U 
0.079U 

0.11 U 
0.47 U 
0.11 U 

0.31J 
0.082 U 
0.18U 
0.16U 
O.13U 
0.12U 
0.11 U 
2.3U 
4.3 U 

?9TJ 

PestiC'iiles 

1031-07-8 

Fnnomlfllnsnlfllte 

ug/kg 

71 U 

0.084 UJ 

029 NJ 
0.084 U 
0.073 U 

015 U 
0.087 U 
0.075 U 
038U 
011 U 

012 U 
053 U 

0.082 U 
011 U 
048 U 
011 U 

011 U 

0.084 U 
021 U 

0.095 U 
0.2 U 
0.2 U 

019 U 
3.1 U 
17U 

31J 
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LWG 
Lower Willamette Group 

T!lhle 4_1j R?A Arrhiveil Senlment lore Pe,tiC'id!e D1ta 

Analytf' Gronp 

CAS No 

Sample rhf'mical Nam 

Type Unit 
Sample IV Code .Parent Sample 

LW2-COI1-Fl ::-I 

LW2-C015-E ::-;r 
LW2-C019-Dl ::-;r 

LW2-C019-E2 FR 
LW2-C020-D ::-;r 
LW2-C034-F ::-;r 
LW2-C060-A :-;r 
LW2-C061-C ::-;r 
LW2-C061-E ::-;r 
LW2-C066-f :-;r 
LW2-C121-D ::-;r 
LW2-C133-C ::-;r 
LW2-C135-B ::-;r 
LW2-C135-D ::-;r 
LW2-C138-A ::-;r 
LW2-C138-B )[ 

LW2-C138-D ::-;r 
LW2-C139-D ::-;r 
LW2-C144-A )[ 

LW2-C144-B ::-;r 
LW2-C144-D ::-;r 
LW2-C147-D )[ 

LW2-C148-B ::-;r 
LW2-C148-D ::-;r 
LW2-CJ58-A )[ 
LW?_(,l~R_R '\[ 

LW2-C158-D ::-;r 

LWl-CI6l-A -"J 
LW?_C16?_R '\[ 

LW2-C162-D ::-;r 
LW2-C169-A ::-;r 
LW2_C169_C :\[ 

LW2-C171-A :\[ 
LW2-C171-D ::-;[ 
LW2_Cl72_E ::-;[ 

LW2-C173-B ::-;[ 
LW2-C173-D ::-;[ 
LW2-C182-D ::-;[ 
LW2-C196-A ::-;[ 
LW2-C196-B ::-;[ 
LW2-C196-C ::-;[ 

LW2-C202-D ::-;[ 
LW2-C215-B ::-;[ 
LW2-C215-C ::-;[ 

LW2-C252-D ::-;[ 
LW2-C260-D ::-;[ 
LW2-C264-D ::-;[ 

LW2-C269-D ::-;[ 
LW2-C270-D ::-;[ 
LW2-C273-D ::-;[ 
LW2-C276-D ::-;[ 
LW2-C290-A ::-;[ 
LW2-C290-B ::-;[ 
LW2-C290-D ::-;[ 
LW2-C291-A ::-;[ 
LW2-C291-B ::-;[ 

LW2-C291-C ::-;[ 
LW2-C299-A ::-;[ 
LW2-C299-C ::-;[ 

LW2-C300-A ::-;[ 
LW2-C300-B ::-;[ 
LW2-C300-D ::-;[ 

LW2-C019-EI 

PestiC'iiles 

72-20-8 

Fnilrin 

uglkg 

0.096 U 

0.2 U 
0.44 U 

0.094 U 
0.5 U 

0.096 UJ 
0.091 UJ 

0.2 UJ 
0.086 UJ 

0.11 UJ 

0.087 UJ 
0.2 U 
2.5 U 

0.12 U 
0.78 U 
0.12 U 

0.089 UJ 
0.083 UJ 

0.27 U 
0.12 U 
0.11 U 

2.4 UJ 

0.54 U 
0.12 U 
0.12 U 
OHm 
0.28 UJ 
O.ll UJ 
OHm 

0.091 UJ 
0.13 U 
016 U 

0.15 U 
0.091 U 
0.089 U 

0.62 U 
0.086 U 

2.2 U 
0.35 UJ 
0.16 UJ 

0.086 U 

0.084 U 
0.082 U 

0.08 U 

0.54 U 
0.084 U 
0.088 U 

4.9 U 
0.17 U 
0.99 U 
0.45 U 

0.082 U 
0.084 U 
0.089 U 

0.15 U 
0.13 U 

0.12 U 
1.2 U 

3U 
0.12 U 
0.61 U 
0.94 J 

PestiC'iiles 

7421-93-4 

Fnilrin!llilehyile 

ug/kg 

O.ll U 

0.15 U 
0.47U 
O.ll U 

3.4U 
O.ll U 

0.28NJ 
0.38U 

0.093U 
0.12U 

0.094U 
O.BU 
2.7U 

O.BU 
1 NJ 

O.BU 
0.096U 
0.089U 

O.34J 
0.29J 
0.2U 
1.7U 

0.58U 
0.44 U 

O.3U 
01flTJ 

0.099 V 
U.14 U 
049 TJ 

O.ll V 
0.14 V 
012 U 

0.16V 
0.099 V 
0.096U 

0.67 V 
0.092 V 

3.5U 
0.39 V 
0.21 NJ 

0.092 U 

0.09 V 
0.089 V 
0.086U 

0.58 V 
0.09 V 
0.2U 

1.5V 
0.57 V 

1.GU 
0.49 V 

0.088 V 
0.2U 

0.096 V 
0.16V 
O.l-tU 

0.42 V 
l.3V 
3.2U 

0.12 V 
0.66 V 
0.46U 

PestiC'iiles 

53494-70-5 

Fnrlrin ketone 

ug/kg 

0.19U 

0.2 V 
2.5 V 

0.23U 
3.1 V 

0.083 UJ 
0.34 :"fJ 

l.4::-;[J 

0.074 UJ 
0.091 U 

0.075 UJ 
1.3::-;[J 

2.2 U 

1.5 
0.29 V 
0.22 U 

0.077 UJ 
0.071 UJ 
0.47U 
0.2 V 

0.48 V 
3.2 U 

0.47 V 
2.5::-;[J 

0.099U 
066'\[J 

0.66 V 
U.U98 UJ 
OIITJ 

0.078 UJ 
0.26 V 
062 U 

0.13V 
0.079 V 
0.077 U 

0.54 V 
0.11 V 
9.7U 

0.78 UJ 
0.25::-;[J 

0.074 U 

0.072 V 
0.071 V 
0.069U 

0.47 V 
0.072 V 
0.076U 

7U 
0.077 V 

0.81 U 
0.39 V 
0.07 V 
0.38U 

0.077 V 
0.2 V 
0.2 U 

l.4V 
9.9::-;[J 

2.6U 

1.1 V 
2U 

l.4U 

Pe~iC'ires 

76-44-8 

Hept!lC'hlor 

ug/kg 

0.086U 

0.2V 
0.39 V 

0.084U 
0.45 V 

0.086 UJ 
0.082UJ 
0.087 UJ 
0.077 UJ 
0.094UJ 

0.078 UJ 
0.1 V 
2.3U 

0.1 V 
0.57NJ 
0.34U 

0.079 UJ 
0.074 UJ 
0.33U 
0.31 V 
0.08 V 

1 UJ 

0.48 V 
0.11 V 
0.11 U 

OOTJJ 

0.082 UJ 
U.lI UJ 
OOTJJ 

0.081 UJ 
0.12 V 

0098U 

O.BV 
0.082 V 
0.08U 

0.56V 
0.077 V 

2U 
0.14 UJ 
0.12 UJ 

0.076U 

0.075 V 
0.073 V 
0.072 U 

0.48 V 
0.075 V 
0.078U 

1.3 V 
0.08 V 
0.24U 

0.4 V 
0.073 V 
0.07SU 

0.08 V 
0.14V 
O.12U 

0.11 V 
1.1 V 

9U 
0.099 V 

0.55 V 
0.38U 

PestiC'iiles 

1024-57-3 

Hept}lC'hlorepnxiile 

uglkg 

0.097 U 

0.2 V 
4U 

0.095 U 
12J 

0.18J 
0.25J 
0.75 NJ 
0.13 UJ 
0.11 UJ 

0.088 UJ 
0.76J 

2.G U 

1.1J 
0.38 V 
0.23 U 
0.09 UJ 

0.084 UJ 
0.2 U 

0.25 
0.27J 
l.4J 

0.55 V 
1.1 NJ 

0.34 U 
04R J 

0.42J 
U.35J 
011 NJ 

0.091 UJ 
0.48 NJ 
089 NJ 

0.53 
0.094 V 

0.09 U 

0.63 V 
0.087 V 

2.2 U 
0.34 J 
0.26J 

0.087 U 

0.085 V 
0.084 V 
0.081 U 

0.55 V 
0.085 V 
0.089 U 

5.4J 
0.35J 
0.G5 U 

0.46 V 
0.083 V 

0.2 U 
0.091 V 

0.49 V 
0.21 U 

0.75 V 
1.2 V 

PestiC'iiles 

72-43-5 

0.088U 

0.2V 
16U 

0.087U 
32 U 

0.089 V 
0.26 
0.31 V 
0.08 V 

0.097 U 

0.08 V 
0.11 V 
2.3U 

0.55 V 
0.72 V 
0.62U 

0.082 V 
0.076 V 

0.85 U 
0.4 V 

0.083 V 
2U 

0.5V 
0.11 V 
0.11 U 
OOTJ 

0.2V 
U.43 U 
01RTJ 

0.084 V 
0.12 V 
011 U 

0.14 V 
0.085 V 
0.082 U 

0.58 V 
0.079 V 

2U 
0.56 V 
0.17V 

0.079U 

0.077 V 
0.076 V 
0.07·1 U 

0.5V 
0.078 V 
0.24U 

5.9V 
0.082 V 

l.4U 
0.42 V 

0.075 V 
0.078 U 
0.082 V 

0.57 V 
O.12U 

2.2V 
7.9NJ 

6.3J 77U 

0.89 V 1.7 
2.5 J 0.57 V 

2 U 0.39 U 

DO NOT QUOTE OR CITE 

PestiC'iiles 

2385-85-5 

Mirex 

ug/kg 

0.066 U 

0.061 V 
1 U 

0.065 U 
1 U 

0.067 V 
0.22 U 

0.068 V 
0.06 V 

0.073 U 

0.06 V 
0.078 V 

1.8U 

0.43J 
0.15 V 
0.39U 

0.062 V 
0.057 V 

0.38U 
0.13V 

0.062 V 
6.1 U 

0.61 V 
0.078 V 

0.35 
O?TJ 

0.064 V 
U.079 U 
OORRTJ 

0.063 V 
0.087 V 
0076 U 

0.16NJ 
0.064 V 
0.062 U 

0.96 V 
0.06 V 
1.5U 

0.39 V 
0.06 V 

0.059 U 

0.058 V 
0.057 V 
0.056 U 

0.68 V 
0.058 V 
0.061 U 

14 NJ 
0.062 V 

2NJ 
0.31 V 

0.057 V 
0.2 U 

0.062 V 
0.11 V 

0.087 U 

0.084 V 
0.81 V 

38U 
0.077 V 

0.43 V 
2.5 U 

This document i:; currently under review by VS EPA 

Pe~i('iOes 

8001-35-2 

TOX1phene 

ug/kg 

5.5U 

17U 
310V 
5.4U 
350V 
8.7V 
27U 
72U 

4.9 V 
26U 

5U 
38U 

150U 

45 V 
44 U 
26U 

20U 
4.7 V 
47 U 

14U 
36U 

170U 

94U 
71 U 
18U 
?OTLl 

50 UJ 
39 U 

?R TLl 

5.2V 
16U 
42 U 
18U 
5.5V 
5.1 U 

36U 
4.9 V 

430 U 
52U 
23U 

4.9 U 

4.8 V 
5.1 V 
1.6U 

100V 
4.8 V 
l1U 

560V 
23U 
GOU 
60U 

4.7 V 
20U 

5.1 V 
23U 
20U 

110V 
470 

2600U 

81 U 
150V 
86U 
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LWG 
Lower Willamette Group 

T!lhle 4_1j R?A Arrhiveil Senlment lore Pe,tiC'id!e D1ta 

Analytf' Gronp 

CAS No 

Sample- rhf'micalNam 

Typ' Unit 
Sample IV Code .farentSample 

LW2-C302-D '! 
LW2-C314-D '! 
LW2-C327-D '! 
LW2-C347-E '! 
LW2-C349-D '! 
LW2-C382-D '! 
LW2-C401-f '! 
LW2-C409-D '! 
LW2-C420-D '! 
LW2-C421-A '! 
LW2-C421-B '! 
LW2-C421-D '! 
LW2-C431-F '! 
LW2-C436-A '! 
LW2-C436-C '! 
LW2-C440-A '! 
LW2-C440-C '! 
LW2-C444-E '! 
LW2-C447-A '! 
LW2-C447-C '! 
LW2-C44S-A '! 
LW2-C448-C '! 
LW2-C45S-D '! 
LW2-C521-B '! 
LWl-C511-C , 
T.W?_(,<?l_D 'I 

PestiC'iiles PestiC'iiles Pesticiiles Pe~i('ires Pesticiiles PestiC'iiles PestiC'iiles 

72-20-8 7421-93-4 53494-70-5 76-44-8 1024-57-3 72-43-5 2385-85-5 

Fnilrin Fnilrin!llilehyile Fnrlrin ketone Heptachlor Heptarhlorepnxiile Mirex 

uglkg ug/kg ug/kg ug/kg uglkg ug/kg 

40 U 40 U 220U 45 U 13U 42 U 240 J 

0.2 UJ 0.48 0.29 UJ 0.081 UJ 0.24 J 0.9\ U 0.34 U 
0.2 U O.79U O.59U O.082U 0.24 0.085 U O.7U 

0.091 U O.098U O.078U 0.081 U 0.092 U O.084U 0.063 U 

0.079 U 0.085 U O.068U 0.071 U 0.08 U O.073U 0.055 U 
0.093 U 0.11 U O.17U O.083U 0.095 U O.086U 0.065 U 
0.094 UJ 0.11 U 0.081 U 0.084UJ 0.096 UJ 0.087U 0.066 U 

O.OSI U 0.OS7U O.ISJ 0.073U 0.OS2 U 0.075 U 0.056 U 
0.42 U 0.45 U 0.72 U 0.37U 0.42 U 0.8U 0.29U 
0.74 NJ 0.8U 1.3U 0.11 U 0.36 U 0.11 U 0.082 U 

1.6 NJ 1.7NJ 2.2 U 0.11 U 0.29 U 0.55 U 0.084 U 
0.093 U 0.1 U O.l1::-;[J 0.OS3U 0.14 J 0.OS6U 0.065 U 
0.089 UJ 0.096U 0.077 U 0.079UJ 0.09 UJ 0.082U 0.062 U 

0.12 U O.BU 0.36U 0.11 U 0.43 0.11 U 0.079 U 
0.52 U 0.56U 2.4::-;[J 0.47U 0.53 U OA8U 0.36U 
0.12 U O.13U 0.19U 0.11 U 0.42 U 0.11 U 0.083 U 
0.12 U 0.17U 0.5SU 0.099U 0.S3 NJ 0.21 U 0.077 U 

0.091 U 0.098U 0.079U 0.OS2U 0.093 U 0.OS4U 0.063 U 
0.12 U O.13U 0.3U 0.11 U 0.42 U 0.11 U 0.079 U 
0.12 U 0.24U 0.16J 0.091 U 0.12 U 0.095 U 0.13U 
0.14 U 0.21 U 0.22 U O.13U 0.61 U O.13U 0.16J 
0.13 U 0.14U 0.3U 0.12U 1.2 U 0.12U 0.087 U 
0.12 U 0.21 U 0.23U 0.11 U 0.59 NJ 0.11 U 0.OS2 U 

7U 6.6NJ 13U 0.92 U l.lU 9.5U 6.SU 
4 U 14 U 9.7 U 2.3 U U.9 U nu 38.1 

qrr ?4TJ ~ R TJ l?TJ 111 ?OTJ R ~ N.T 

Notes: 

- For all totals, zero is always used for non-detects. Ifany oftbe values included in a total are estimated (J qualified), then the total value is eSLimated (J qualified). 
Ifall aualyLe~ ilia lulal alto' uuu-lIelecll;, !itell!ite l.tigLe~llleleniuu lilllili~ UOl:lI fUI !itt: lula!. A "T" quailfiel i~ ailJelllu allle~ulll; tLalan: lIIa!itelllaucally lIeliwll. 

- Coordinate system for geographic coordinates is Oregon State Plane NADS3 HARNiHPGN, IntI. Feet 
- All concertration units are listed as dry weight 
J 

T 
U :'-fot detect~d at value shown 

20C4,) 

DO NOT QUOTE OR CITE 
This document i:; currently under review by US EPA 

Pe~i('iOes 

SOOI-35-2 

TOX1phene 

ug/kg 

S300U 
24U 
27U 

S.2U 

17U 
5.3U 
S.4U 

6.1 U 
120U 
160UJ 

210U 
6.1 U 
5.1 U 

18U 
51 U 
29U 

37U 
5.5U 
SOU 

I2U 
31 U 
35U 

14U 
970 U 

14UU U 

4?0 TJ 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core PCB Congener Data. 

Analyte Group PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners 
CAS No 2051-60-7 2051-61-8 2051-62-9 PCBD04_010 PCB005_008 

Chemical Name 2-Chlorobiphenyl 3-Chlorobiphenyl 4-Chlorobiphenyl PCB004 & 010 PCB005 & 008 
Sample PCB# PCBDDI PCBDD2 PCBDD3 PCBUD4_DlO PCBDD5_DU8 

Type Unit pg/g pg/g pg/g pg/g pg/g 
Sample ID Code Parent Sample 

LW2-COI9-B2 FR LW2-COI9-B1 882 306 1360 7750 16900 
LW2-C025-B2 FR LW2-C025-B1 9.21 5.06 64.4 69.9 806 
LW2-C093-A N 2460 202 1120 8590 13000 
LW2-C093-B N 123 33.8 77.5 229 638 
LW2-C111-B2 FR LW2-C111-B 229 T 57.1 T 212 T 1430 T 6220 T 
LW2-CI84-B N 79.4 23.8 69.4 377 1640 
LW2-C203-C N 6220 515 3510 2960 7020 
LW2-C207-B N 70.8 42.9 67.5 49.8 U 170 
LW2-C263-C N 33.8 J 42.9 J 55 J 199 U 199 U 
LW2-C277-C N 95.9 68.6 110 124 536 
LW2-C293-B2 FR LW2-C293-B 71.1 85.3 86.8 80.3 329 
LW2-C302-B N 118 60.6 J 131 306 1210 
LW2-C302-C N 393 653 789 517 U 517 U 
LW2-C327-lJ N 26.6 l' 5.88 Jj' 19.2 T 49.9 l' 202 l' 
LW2-C342-B N 117 44.6 67.8 79.7 235 
LW2-C342-C N 92.5 22.4 80.5 114 510 
LW2-C366-C1 N 229 36.8 145 1380 4190 
LW2-C371-B N 226 45.7 195 523 2520 
LW2-C377-E N 16.7 U 16.7 U 16.7 U 17.3 U 47.9 U 
LW2-C382-B N 773 39 309 233 608 
LW2-C397-C N 310 46.9 171 293 1060 
LW2-C401-E N 166 24.7 U 119 3370 15100 
LW2-C409-C N 73.1 0.32 J 24.8 100 320 
LW2-C420-C N 129 504 21'2 147 418 
LW2-C431-11 N 1290 115 644 12100 42900 
LW2-C453-B N 48300 5910 30000 45400 154000 
LW2-C455-B N 65100 7660 38400 353000 1240000 
LW2-C455-C N 3070 405 2540 2420 9130 
LW2-C477-B N 76.3 29 93.4 97.9 365 
LW2-C494-C N 524 82.4 269 1950 6200 
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PCB Congeners PCB Congeners 
25569-80-6 PCB007_009 

2,3'-Dichlorobiphenyl PCB007 &009 
PCBDD6 PCBDU7_D09 

pg/g pg/g 

7730 1360 
170 30.6 

2910 1370 
180 66.4 

1130T 530 T 
501 126 

1860 1570 
49.8 U 49.8 U 
199 U 199 U 
101 53.6 
74 25.2 U 

184 U 184 U 
517 U 517 U 
1311' 15.8 U1' 

19.8 U 19.8 U 
118 59.5 
763 335 

1010 184 
33.5 U 33.5 U 
153 96.1 
260 123 

2230 728 
68.6 20.7 U 
152 20.8 U 

8170 3730 
26100 14000 

202000 71300 
1790 1020 
84.6 25.2 U 

2010 593 

PCB Congeners 
2050-67-1 

3,3'-Dichlorobiphenyl 

PCBOll 
pg/g 

433 

16.8 
119U 

61.4 U 
183 T 
38 J 

72.2 U 
49.8 U 
199 U 

24.1 U 
31.3 U 
184 U 
517 U 
13.3 U1' 
214 U 
20.7 U 
152 
132 

43.8 U 
25.2 U 
36.9 U 
49.5 U 
20.7 U 
207 U 
13511 
833 

3990 
117 
104U 
200 U 

Portland Harbor RIlFS 
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PCB Congeners 
PCBOI2_013 

PCB012 & 013 
PCBOI2_013 

pg/g 

3000 

250 
913 

61.4 U 
425 T 
184 
937 
49.8 U 
199 U 

78.7 
25.2 U 
184 U 
517 U 

52 T 
19.8 U 

83 
285 
336 

33.5 U 
66.9 
136 
303 
20.7 U 
100 

1920 
5580 

32300 
619 

73.8 
365 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core PC1B Congener Data. 

Analyte Group PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners 
CAS No 34883-41-5 2050-68-2 PCB016_032 37680-66-3 37680-65-2 

Chemical Name 3,5-Dichlorobiphenyl 4,4' -Dichlorobiphenyl PCB016 &032 2,2',4-Trichlorobiphenyl 2,2',5-Trichlorobiphenyl 

Sample PCB# PCB014 PCB015 PCB016_032 PCB017 PCB018 
Type Unit pg/g pg/g pg/g pg/g pg/g 

Sample ID Code Parent Sample 

LW2-COI9-B2 FR LW2-COI9-B1 5.05 U 18900 22800 17400 29400 
LW2-C025-B2 FR LW2-C025-B1 3.31 U 6040 1930 1540 1780 
LW2-C093-A N 24.8 U 5440 10400 8380 16800 
LW2-C093-B N 61.4 U 310 2760 1840 4720 
LW2-C111-B2 FR LW2-C111-B 5.02 UT 3680 T 6680 T 4670 T 10600 T 
LW2-CI84-B N 41.8 U 971 2310 1720 3810 
LW2-C203-C N 50.6 U 3470 3080 2180 5120 
LW2-C207-B N 49.8 U 122 284 198 313 
LW2-C263-C N 199 U 199 U 99.6 U 99.6 U 99.6 U 
LW2-C277-C N 24.1 U 408 1250 1060 1020 
LW2-C293-B2 FR LW2-C293-B 25.2 U 138 697 558 383 
LW2-C302-B N 184 U 358 2440 1510 1950 
LW2-C302-C N 517 U 517 U 259 U 259 U 259 U 
LW2-C327-lJ N 15.8 UT 126 T 383 T 300 T 66Y T 
LW2-C342-B N 19.8 U 225 283 199 405 
LW2-C342-C N 20.7 U 411 761 614 1260 
LW2-C366-C1 N 41.5 U 1910 9750 5620 19400 
LW2-C371-B N 4.94 U 1420 6320 4080 12400 
LW2-C377-E N 33.5 U 38.7 58.6 31.8 79.6 
LW2-C382-B N 25.2 U 217 485 320 700 
LW2-C397-C N 25 U 672 1520 1110 2340 
LW2-C401-E N 49.5 U 5060 23900 15000 42400 
LW2-C409-C N 20.7 U 259 1120 639 1690 
LW2-C420-C N 20.8 U 186 1050 522 647 
LW2-C431-11 N 62.5 1J 14900 34700 24000 58200 
LW2-C453-B N 30.9 U 47700 150000 102000 245000 
LW2-C455-B N 1290 U 334000 1300000 858000 2330000 
LW2-C455-C N 50.6 U 3380 6640 4710 11300 
LW2-C477-B N 25.2 U 1080 1140 452 963 
LW2-C494-C N 22.5 U 2620 5280 3520 8150 
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PCB Congeners PCB Congeners 
38444-73-4 PCB020_021_033 

2,2',6-Trichlorobiphenyl PCB020 & 021 & 033 
PCB019 PCB02U_02e033 

pg/g pg/g 

3910 12500 
87.1 389 
3070 10900 

246 4060 
908 T 8840 T 
297 2740 
463 3780 

35 387 
99.6 U 116 
125 1340 

73.2 824 
279 2690 
259 U 259 U 

36.8 T 414 T 
45.6 321 
80.1 1110 
1150 12300 
660 11200 
16.7 U 101 
66.4 510 
176 1940 

2800 31800 
168 949 

75 457 
5490 44800 

23700 354000 
215000 1650000 

948 8100 
211 713 
778 5400 

PCB Congeners 
38444-85-8 

2,3,4' -Trichlorobiphenyl 

PCB022 
pg/g 

9370 
302 

6150 
2500 
4710 T 
1570 
1980 

211 
99.6 U 
822 
489 

1500 
259 U 
2711 
180 
590 

7830 
5650 
16.7 U 
249 
963 

17100 
586 
247 

24300 
181000 
884000 

4380 
776 

3100 
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PCB Congeners 
55720-44-0 

2,3,5-Trichlorobiphenyl 

PCB023 
pg/g 

25.1 

2.64 
22.8 
30.7 U 
13.9 IT 
6.81 J 
25.3 U 
24.9 U 
99.6 U 

12 U 
12.6 U 
91.9 U 
259 U 

7.88 UT 
9.89 U 
3.01 J 
16.8 J 
19.5 
16.7 U 
12.6 U 
12.5 U 
35.8 
10.3 U 

16 
92.2 
386 

2480 
12.2 J 
12.6 U 
8.3 J 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core PC1B Congener Data. 

Analyte Group PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners 
CAS No PCB024_027 55712-37-3 38444-81-4 7012-37-5 15862-07-4 

Chemical Name PCB024 & 027 23' ,4-Trichlorobiphenyl 2,3',5-Trichlorobiphenyl 2,4,4'-Trichlorobiphenyl 2,4,5-Trichlorobiphenyl 

Sample PCB# PCB024_D27 PCBD25 PCBD26 PCBD28 PCB029 
Type Unit pg/g pg/g pg/g pg/g pg/g 

Sample ID Code Parent Sample 

LW2-COI9-B2 FR LW2-COI9-B1 2590 10100 17500 51900 91.3 
LW2-C025-B2 FR LW2-C025-B1 145 557 1550 3540 1.87 
LW2-C093-A N 1740 2830 4480 20600 113 
LW2-C093-B N 190 708 1010 8510 30.7 U 
LW2-C111-B2 FR LW2-C111-B 815 T 1330 T 2320 T 12400 T 94 T 
LW2-CI84-B N 260 626 922 5390 25.3 
LW2-C203-C N 368 2120 3480 6950 44.4 
LW2-C207-B N 30.1 104 110 801 24.9 U 
LW2-C263-C N 99.6 U 99.6 U 99.6 U 147 99.6 U 
LW2-C277-C N 123 224 404 3470 8.43 J 
LW2-C293-B2 FR LW2-C293-B 62.3 176 386 1920 4.71 J 
LW2-C302-B N 234 416 743 5000 91.9 U 
LW2-C302-C N 259 U 259 U 259 U 259 U 259 U 
LW2-C327-lJ N 33.2 j' 274 j' 324 j' 937 j' 2.75 Jl 
LW2-C342-B N 36 66.8 99.2 765 3.66 J 
LW2-C342-C N 82 179 270 2350 7.41 J 
LW2-C366-C1 N 810 1400 2800 20400 60.7 
LW2-C371-B N 504 5660 7180 9250 43 
LW2-C377-E N 16.7 U 24.6 40.4 154 16.7 U 
LW2-C382-B N 45.7 277 503 967 3.29 J 
LW2-C397-C N 165 447 668 4570 14.7 
LW2-C401-E N 2290 3040 6430 41200 85.1 
LW2-C409-C N 111 124 247 2000 5.57 J 
LW2-C420-C N 48.1 108 162 2190 10.4 U 
LW2-C431-11 N 4050 6290 10200 64400 412 
LW2-C453-B N 17300 39800 82800 251000 1670 
LW2-C455-B N 142000 187000 354000 2160000 15200 
LW2-C455-C N 727 1090 1900 12600 63.1 
LW2-C477-B N 165 187 275 2970 6.79 J 
LW2-C494-C N 582 1210 1960 9530 49.9 
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PCB Congeners PCB Congeners 
35693-92-6 16606-02-3 

2,4.6-T richlorobiphenyl 2,4',5-Trichlorobiphenyl 

PCBD3D PCBD31 
pg/g pg/g 

2.53 U 41600 
1.66 U 5000 
12.4 U 18200 
30.7 U 8080 
2.51 ur 14800 T 
20.9 U 4420 
25.3 U 7040 
24.9 U 891 
99.6 U 99.6 U 

12 U 2740 
12.6 U 1770 
91.9 U 4730 
259 U 259 U 

7.gS UI g49 j' 

9.89 U 516 
10.3 U 1630 
20.7 U 24600 
2.47 U 28700 
16.7 U 194 
12.6 U 910 
12.5 U 2810 
14.9 J 50000 
10.3 U 1750 
IO.4U 1010 
31.31) 56100 
15.5 U 677000 
644U 2060000 
25.3 U 10400 
12.6 U 1260 
11.3 U 8290 

PCB Congeners 
37680-68-5 

2,3',5'-
Trichlorobiphenyl 

PCBD34 
pg/g 

655 
102 
164 

81.8 
103 T 

67.8 
89.4 

15 J 
99.6 U 
58.7 
31.6 
46.5 J 
259 U 
12.21 
9.26 J 
33.9 
90.4 
278 
16.7 U 
11.7 J 
56.9 
282 
19.9 
16.7 
538 

3050 
10600 

94.4 
15.7 
73.2 
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PCB Congeners 
37680-69-6 

3,3' ,4-Trichlorobiphenyl 

PCBD35 
pg/g 

339 

26.4 
274 

40.9 
159 T 

79.7 
156 
27 

99.6 U 
53.6 
31.9 
84.4 J 
259 U 
16.1 j' 

18 
35.4 
148 
234 

6.81 J 
27.1 
65.9 
270 

20.7 
26.9 
807 

2670 
21000 

126 
39.6 
114 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core PCIB Congener Data. 

Analyte Group PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners 
CAS No 38444-87-0 38444-90-5 53555-66-1 38444-88-1 38444-93-8 

2,2',3,3'-
Chemical Name 3,3' ,5-Trichlorobiphenyl 3,4,4' -Trichlorobiphenyl 3,4,5-Trichlorobiphenyl 3,4',5-Trichlorobiphenyl Tetrachlorobiphenyl 

Sample PCB# PCB036 PCB03? PCB038 PCB039 PCB040 
Type Unit pg/g pg/g pg/g pg/g pg/g 

Sample ID Code Parent Sample 

LW2-COI9-B2 FR LW2-COI9-BI 26.9 9040 517 200 8120 
LW2-C025-B2 FR LW2-C025-BI 2.43 557 185 23.7 333 
LW2-C093-A N 14.6 5070 322 79 7840 
LW2-C093-B N 30.7 U 1190 57.9 16.2 J 2390 
LW2-Cl11-B2 FR LW2-Cl11-B 2.51 UT 3720T 55.4 T 18.2 T 1930 T 
LW2-CI84-B N 20.9 U 1220 34.2 25.1 972 
LW2-C203-C N 25.3 U 1540 116 45.3 3230 
LW2-C207-B N 24.9 U 203 42.3 18.1 J 202 
LW2-C263-C N 99.6 U 99.6 U 99.6 U 99.6 U 99.6 U 
LW2-C277-C N 3.43 J 833 38.9 20.5 749 
LW2-C293-B2 FR LW2-C293-B 12.6 U 427 39.7 13.1 443 
LW2-C302-B N 91.9 U 1080 48.6 J 91.9 U 1480 
LW2-C302-C N 259 U 259 U 259 U 259 U 259 U 
LW2-C327-lJ N 7.88 Ul' 147 l' 4.66 Jj' 4.71 Jj' 240 l' 
LW2-C342-B N 9.89 U 239 11.9 9.5 J 178 
LW2-C342-C N 3.16 J 630 20 21.2 584 
LW2-C366-CI N 17.5 J 4030 156 32 6190 
LW2-C371-B N 2.47 U 2620 200 26.6 1970 
LW2-C377-E N 16.7 U 30.5 16.7 U 16.7 U 32.8 
LW2-C382-B N 27.6 184 33.5 31.2 373 
LW2-C397-C N 10.3 J 993 44 38.9 1020 
LW2-C401-E N 24.7 U 9270 320 30.2 9100 
LW2-C409-C N 2.22 J 507 22.5 16.1 1080 
LW2-C420-C N 10.4 U 226 134 31.2 476 
LW2-C431-11 N 16.1 .T 16700 212 130 7250 
LW2-C453-B N 23.9 62500 954 176 31000 
LW2-C455-B N 644 U 510000 7450 1410 345000 
LW2-C455-C N 25.3 U 2860 75.3 25.8 1540 
LW2-C477-B N 12.6 U 1190 28.1 11J 1100 
LW2-C494-C N 6.49 J 2150 224 28.6 1290 

OJ 
N 
--I 
0 DO NOT QUOTE OR CITE 

-->. This document is currently llllder review by US EPA 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 
1'0 0 
(J)1'0 
-->'(J) 
00-->. 

00 

PCB Congeners PCB Congeners 
PCB041_064_071 - PCB042_059 

PCB041 & 064 &071 
&072 PCB042 & 059 

PCB041_064_071 - PCB042_059 
pg/g pg/g 

47700 15300 
6450 842 

51000 13700 
14200 4730 
9460 T 3850 T 
4920 1970 

22900 5980 
2210 863 

250 78.6 J 
4290 1610 
2900 1090 
7640 2600 

259 U 259 U 
1150 l' 427 l' 
1180 413 
3310 1230 

31800 10600 
13200 6180 

172 54.5 
3360 1080 
6440 2440 

45900 15800 
5270 1860 
5440 1470 

11400 14200 
143000 58700 

1650000 624000 
7940 2930 
6810 2150 
8130 2870 

PCB Congeners 
PCB043_049 

PCB043 & 049 
PCB043_049 

pg/g 

53800 
12900 
68600 
14200 
9790 T 
5410 

43700 
7230 

255 
4540 
4130 
6280 

259 U 
14501 
1700 
3840 

25000 
17800 

216 
7550 
9910 

36800 
5850 

11200 
31100 

137000 
1320000 

8520 
9180 

19200 

Portland Harbor RIlFS 
ROlllld 2A Archived Core Sediment 

Data Report 
May 8, 2006 
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PCB Congeners 
41464-39-5 

2,2',3,5'-
Tetrachlorobiphenyl 

PCB044 
pg/g 

48900 
2890 

105000 
19700 
11700 T 
5790 

59500 
4210 

411 
4950 
3750 
8690 

259 U 
1440 l' 
1370 
3970 

36500 
21600 

294 
6500 
9000 

49100 
7980 
7520 

37000 
165000 

1810000 
9880 

11200 
8210 
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Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core PC1B Congener Data. 

Analyte Group PCB Congeners PCB Congeners 
CAS No 70362-45-7 41464-47-5 

2,2',3,6- 2,2',3,6'-
Chemical Name Tetrachlorobiphenyl Tetrachlorobiphenyl 

Sample PCB# PCB045 PCB046 
Type Unit pg/g pg/g 

Sample ID Code Parent Sample 

LW2-COI9-B2 FR LW2-COI9-BI 8370 5320 
LW2-C025-B2 FR LW2-C025-BI 559 938 
LW2-C093-A N 4870 2240 
LW2-C093-B N 2160 1010 
LW2-CIlI-B2 FR LW2-Cl11-B 2000 T 887 T 
LW2-CI84-B N 886 389 
LW2-C203-C N 1580 762 
LW2-C207-B N 138 80 
LW2-C263-C N 22 J 99.6 U 
LW2-C277-C N 636 264 
LW2-C293-B2 FR LW2-C293-B 351 153 
LW2-C302-B N 1290 560 
LW2-C302-C N 259 U 259 U 
LW2-C327-lJ N 223 T nT 
LW2-C342-B N 129 64.5 
LW2-C342-C N 437 195 
LW2-C366-CI N 5780 2460 
LW2-C371-B N 3370 1450 
LW2-C377-E N 19.4 11.8 J 
LW2-C382-B N 174 132 
LW2-C397-C N 783 359 
LW2-C401-E N 8610 3780 
LW2-C409-C N 833 381 
LW2-C420-C N 213 532 
T.W2-C431-11 N 8010 3270 
LW2-C453-B N 35000 15200 
LW2-C455-B N 363000 149000 
LW2-C455-C N 1460 616 
LW2-C477-B N 875 328 
LW2-C494-C N 1310 703 

OJ 
N 
--I 
0 ....... 
0 
.j::>.. 

,..-... 

CD » 
Oz 
00 
1'0 0 
(J)1'0 
....... (J) 
<0 ....... 

<0 

PCB Congeners PCB Congeners PCB Congeners 
2437-79-8 PCB048_075 62796-65-0 
2,2'.4,4'- 2,2',4,6-

Tetrachlorobiphenyl PCB048 & 075 Tetrachlorobiphenyl 
PCB047 PCB048_075 PCB050 

pg/g pg/g pg/g 

27300 7650 260 

9970 727 41.4 
16300 7430 120 
5090 3110 33.8 
3800 T 2330 T 42.8 T 
1920 1210 27.8 
9750 3060 42.3 
3270 301 24.9 U 
78.4 U 58 J 99.6 U 
1550 1120 17.6 
1780 661 10.2 J 
2210 1890 91.9 U 

259 U 259 U 259 U 
418 T 251 T 4.82 Jl 
696 212 5.87 J 

1320 765 14 
8970 7680 76.7 
6950 2720 68.2 

75 U 19.4 16.7 U 
2560 447 7.7 J 
3160 1460 25 

11700 12300 127 
1940 965 15.6 
8050 671 10.4 U 

11000 10,00 181 
55200 33900 636 

453000 464000 5860 
2880 1990 26.5 
2630 929 16.3 

18200 1860 32.S 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

PCB Congeners PCB Congeners 
68194-04-7 PCB052_069 

2,2',4,6'-
Tetrachlorobiphenyl PCB052 & 069 

PCB05l PCB052_069 
pg/g pg/g 

5410 62400 
1650 9560 
1770 195000 
717 27400 
651 T 13700 T 
280 6910 
530 127000 

64.1 8810 
99.6 U 709 
210 5500 
126 5580 
318 9020 
259 U 259 U 

65.1 T 2180 T 
106 2290 
156 5160 

1590 36500 
955 22900 

6.52 J 538 
194 13800 
279 14600 

2510 48300 
288 11400 

2270 16200 
2210 3\300 
9920 172000 

101000 1680000 
424 13100 
283 20500 

5240 15900 

PCB Congeners 
41464-41-9 

2,2',5.6'-
Tetrachlorobiphenyl 

PCB053 
pg/g 

12400 
2260 
7520 
2380 
1850 T 
819 

3060 
250 

99.6 U 
583 
366 

1290 
259 U 
210l 
240 
455 

5310 
3330 

28 
475 
881 

8260 
879 

2320 
6550 

31700 
314000 

1300 
1020 
4520 

Portland Harbor RIlFS 
ROlllld 2A Archived Core Sediment 
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May 8, 2006 
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PCB Congeners 
15968-05-5 

2,2',6,6'-
Tetrachlorobiphenyl 

PCB054 
pg/g 

241 

14.1 
109 

28.7 J 
31.3 T 
11.6 J 
17.8 J 
24.9 U 
99.6 U 
7.04 J 
5.55 J 
22.7 J 
259 U 

2.76 JT 
6.91 J 
5.05 J 
70.7 
43.8 
16.7 U 
7.42 J 
8.58 J 
122 

11.8 
170 
113 
535 

5090 
21.4 J 
15.7 
285 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core PC1B Congener Data. 

Analyte Group PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners 
CAS No 74338-24-2 PCB056_060 70424-67-8 41464-49-7 PCB061_070 

2,3,3',4- 2,3,3',5- 2,3,3',5'-
Chemical Name Tetrachlorobiphenyl PCB056 &060 Tetrachlorobiphenyl Tetrachlorobiphenyl PCB061 & 070 

Sample PCB# PCB055 PCB056_U60 PCB057 PCB058 PCB061_070 
Type Unit pg/g pg/g pg/g pg/g pg/g 

Sample ID Code Parent Sample 

LW2-COI9-B2 FR LW2-COI9-Bl 621 28700 419 147 50600 
LW2-C025-B2 FR LW2-C025-Bl 68.8 1870 64 20.3 4380 
LW2-C093-A N 1550 26300 326 283 123000 
LW2-C093-B N 170 9220 56.8 43.6 21500 
LW2-Cl11-B2 FR LW2-Cl11-B 129 T 4770 T 5704 T 31.3 T 10900 T 
LW2-CI84-B N 55.8 2760 42.5 45.9 6630 
LW2-C203-C N 749 12300 274 331 75600 
LW2-C207-B N 58.5 1020 23.1 J 68.7 5780 
LW2-C263-C N 99.6 U 200 99.6 U 99.6 U 549 
LW2-C277-C N 43.5 2360 30.5 46.7 6030 
LW2-C293-B2 FR LW2-C293-B 58.3 1650 46.7 32.3 4890 
LW2-C302-B N 121 5180 49.3 J 91.9 U 8800 
LW2-C302-C N 259 U 259 U 259 U 259 U 259 U 
LW2-C327-lJ N 10.6 T 465 T 804 Jj' 5.62 Jj' 1040 T 
LW2-C342-B N 18.3 509 7.55 J 16.7 1640 
LW2-C342-C N 4004 1800 18.7 37.6 4990 
LW2-C366-Cl N 399 21400 120 39.4 34500 
LW2-C371-B N 301 11500 173 57.9 20200 
LW2-C377-E N 7.36 J 141 16.7 U 16.7 U 415 
LW2-C382-B N 69.7 1180 31.7 57.6 7100 
LW2-C397-C N 120 3450 67.3 117 12600 
LW2-C401-E N 559 30000 190 75.1 47600 
LW2-C409-C N 66.9 2710 15.8 29.4 7270 
LW2-C420-C N lOA U 1280 25.8 69.3 8110 
LW2-C431-11 N 383 19100 227 143 34800 
LW2-C453-B N 3050 119000 1050 5900 189000 
LW2-C455-B N 27100 1030000 8230 2760 1570000 
LW2-C455-C N 133 4540 45.5 40 11200 
LW2-C477-B N 135 2720 18 64.7 9160 
LW2-C494-C N 212 4000 108 73.1 10500 

OJ 
N 
--I 
0 DO NOT QUOTE OR CITE 

-->. This document is currently llllder review by US EPA 

0 
.j::>.. 

,..-... 

CD » 
Oz 
00 
1'0 0 (J)1'0 
1'0(J) 
01'0 

0 

PCB Congeners PCB Congeners 
54230-22-7 74472-34-7 

2,3,4,6- 2,3,4',5-
Tetrachlorobiphenyl Tetrachlorobiphenyl 

PCB062 PCB063 
pg/g pg/g 

8.83 2240 

1.66 U 299 
15 2200 

30.7 U 561 
2.51 ur 371 T 
20.9 U 248 
25.3 U 1410 
24.9 U 185 
99.6 U 99.6 U 

12 U 226 
12.6 U 144 
91.9 U 324 
259 U 259 U 

7.88 UI 34.3 T 
9.89 U 48.7 
10.3 U 161 
12.4 J 1140 
2047 U 915 
16.7 U 9.22 J 
12.6 U 152 
12.5 U 397 
24.7 U 1660 
10.3 U 148 
lO.4U 220 
13.8 .T 137D 
36.8 7090 
810 56400 
25.3 U 308 
12.6 U 174 
11.3 U 375 

PCB Congeners 
33284-54-7 

2,3,5,6-
Tetrachlorobiphenyl 

PCB065 
pg/g 

22.9 

2.59 
21.5 
30.7 U 
lO.2T 
20.9 U 
25.3 U 
24.9 U 
99.6 U 
4.79 J 
12.6 U 
91.9 U 
259 U 

7.88 UT 
9.89 U 
lO.3U 
21.2 
5.52 
16.7 U 
12.6 U 
12.5 U 
24.7 U 
10.3 U 
lO.4U 
45.9 
155 

1490 
25.3 U 
12.6 U 
12.7 

Portland Harbor RIlFS 
ROlllld 2A Archived Core Sediment 

Data Report 
May 8, 2006 
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PCB Congeners 
PCB066_076 

PCB066& 076 
PCB066_076 

pg/g 

42800 
2820 

57000 
14500 
8360 T 
5540 

32300 
4740 

269 
5170 
3900 
6840 

259 U 
775 T 

1320 
3840 

26100 
15100 

282 
3600 
9660 

38800 
4730 
4030 

29500 
159000 

1280000 
8030 
6590 
8650 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core PC1B Congener Data. 

Analyte Group PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners 
CAS No 73575-53-8 73575-52-7 74338-23-1 32690-93-0 32598-13-3 

2,3',4,5- 2,3',4,5'- 2,3'.5',6- 2,4,4',5- 3,3',4,4'-
Chemical Name Tetrachlorobiphenyl Tetrachlorobiphenyl Tetrachlorobiphenyl Tetrachlorobiphenyl Tetrachlorobiphenyl 

Sample PCB# PCB067 PCB068 PCB073 PCB074 peB077 

Type Unit pg/g pg/g pg/g pg/g pg/g 
Sample ID Code Parent Sample 

LW2-COI9-B2 FR LW2-COI9-B1 1330 491 2.53 U 19800 4420 
LW2-C025-B2 FR LW2-C025-B1 99.9 164 317 1560 467 
LW2-C093-A N 1700 748 12.4 U 27900 2770 
LW2-C093-B N 306 110 30.7 U 6460 955 
LW2-C111-B2 FR LW2-C111-B 353 T 95.1 T 2.51 UT 4000 T 736 T 
LW2-CI84-B N 192 91.2 20.9 U 2480 450 
LW2-C203-C N 2010 838 25.3 U 14700 1560 
LW2-C207-B N 44.7 367 24.9 U 976 219 
LW2-C263-C N 99.6 U 99.6 U 99.6 U 160 84.5 J 
LW2-C277-C N 135 90.1 12 U 2220 428 
LW2-C293-B2 FR LW2-C293-B 114 123 12.6 U 1300 251 
LW2-C302-B N 256 67.9 J 91.9 U 3440 602 
LW2-C302-C N 259 U 259 U 259 U 259 U 61 J 
LW2-C327-lJ N 38.2 T 17.3 T 7.88 UT 376 T 59.6 T 
LW2-C342-B N 30.1 48.9 9.89 U 537 111 
LW2-C342-C N 100 87.2 10.3 U 1780 309 
LW2-C366-C1 N 853 133 20.7 U 15200 2030 
LW2-C371-B N 1120 86.5 2.47 U 8950 1240 
LW2-C377-E N 8.19 J 16.7 U 16.7 U 115 25 U 
LW2-C382-B N 68.6 223 12.6 U 1340 216 
LW2-C397-C N 220 270 12.5 U 3940 799 
LW2-C401-E N 1270 89.9 24.7 U 22100 3070 
LW2-C409-C N 84.9 79.4 10.3 U 2150 363 
LW2-C420-C N 38.8 292 10.4 U 1700 270 
T.W2-C431-11 N 1430 280 31.31) 15900 3120 
LW2-C453-B N 203 15.5 U 15.5 U 82300 13700 
LW2-C455-B N 58900 4300 644 U 739000 120000 
LW2-C455-C N 272 102 25.3 U 4050 723 
LW2-C477-B N 81.8 174 12.6 U 2280 456 
LW2-C494-C N 287 385 330 3530 761 

OJ 
N 
--I 
0 DO NOT QUOTE OR CITE 

....... This document is currently llllder review by US EPA 

0 
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CD » 
Oz 
00 
1'0 0 (J)1'0 
1'0(J) 
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PCB Congeners PCB Congeners 
70362-49-1 41464-48-6 

3,3',4,5- 3,3',4,5'-
Tetrachlorobiphenyl Tetrachlorobiphenyl 

PC.B078 PCB079 
pg/g pg/g 

2.53 U 432 

1.66 U 55.8 
12.4 U 2930 
30.7 U 227 
2.51 ur 107T 
20.9 U 107 
25.3 U 1440 
24.9 U 277 
99.6 U 67 J 

12 U 126 
12.6 U 212 
91.9 U 116 
259 U 259 U 

7.88 UI 13.7 T 
9.89 U 53.1 
10.3 U 92.6 
20.7 U 248 
2.47 U 139 
16.7 U 14.3 J 
12.6 U 240 
12.5 U 333 
24.7 U 260 
10.3 U 134 
IO.4U 230 
31.31) 314 
15.5 U 907 
644U 6490 
25.3 U 209 
12.6 U 299 
11.3 U 450 

PCB Congeners 
33284-52-5 

3,3',5.5'-
Tetrachlorobiphenyl 

PCB080 
pg/g 

2.53 U 
1.66 U 
12.4 U 
30.7 U 
2.51 UT 
20.9 U 
25.3 U 
24.9 U 
99.6 U 

12 U 
12.6 U 
91.9 U 
259 U 

7.88 UT 
9.89 U 
IO.3U 
20.7 U 
2.47 U 
16.7 U 
13.7 
12.5 U 
24.7 U 
10.3 U 
IO.4U 
31.31) 

15.5 U 
644 U 

25.3 U 
12.6 U 
40.8 

Portland Harbor RIlFS 
ROlllld 2A Archived Core Sediment 

Data Report 
May 8, 2006 
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PCB Congeners 
70362-50-4 

3,4,4',5-
Tetrachlorobiphenyl 

PCB081 
pg/g 

345 
14.6 

1890 
165 

74.9 T 
33.1 
1320 
54.6 
85.3 J 

28.3 
39.7 
62.1 J 
259 U 
1.76 JT 
30.2 

19 
183 
127 

7.01 U 
45.6 
88.3 
240 

49.6 
55.6 
131 

895 
5010 
85.1 
96.1 
20.9 

7 of 10 



LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core PC1B Congener Data. 

Analyte Group PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners 
CAS No 52663-62-4 60145-20-2 PCB084_092 PCB085_116 55312-69-1 

2,2',3,3',4- 2.2',3,3',5- 2,2',3,4,5-
Chemical Name Pentachlorobiphenyl Pentachlorobiphenyl PCB084 &092 PCB085 & 116 Pentachlorobiphenyl 

Sample PCB# PCB082 PCB083 PC.B084_092 PCB085_ll6 PCB086 
Type Unit pg/g pg/g pg/g pg/g pg/g 

Sample ID Code Parent Sample 

LW2-COI9-B2 FR LW2-COI9-BI 5630 2.53 U 18400 6940 1210 
LW2-C025-B2 FR LW2-C025-BI 527 4.56 3200 777 48.6 
LW2-C093-A N 31600 12.4 U 135000 43000 4230 
LW2-C093-B N 3110 30.7 U 13900 4290 128 
LW2-Cl11-B2 FR LW2-Cl11-B 1340 T 2.51 UT 5510 T 1780 T 266 IT 
LW2-CI84-B N 699 20.9 U 3400 985 25.5 
LW2-C203-C N 18500 25.3 U 89700 24700 880 
LW2-C207-B N 745 24.9 U 8220 1220 117 
LW2-C263-C N 140 99.6 U 616 227 99.6 U 
LW2-C277-C N 657 12 U 3550 1010 18.6 
LW2-C293-B2 FR LW2-C293-B 554 12.6 U 5480 952 18.3 
LW2-C302-B N 977 91.9 U 3100 1350 91.9 U 
LW2-C302-C N 259 U 259 U 259 U 259 U 259 U 
LW2-C327-lJ N 91.3 T 788 UT 559 T 134T 4.05 Jl 
LW2-C342-B N 252 9.89 U 1460 392 9.89 U 
LW2-C342-C N 670 10.3 U 3080 962 16.4 
LW2-C366-CI N 4150 40.8 11300 6240 460 
LW2-C371-B N 2250 2A7U 7620 2680 245 
LW2-C377-E N 91.9 16.7 U 582 155 39.8 
LW2-C382-B N 1310 12.6 U 8230 1890 33.2 
LW2-C397-C N 2280 12.5 U 12300 3820 63.2 
LW2-C401-E N 4190 32.3 10500 5710 430 
LW2-C409-C N 1440 5A9 J 6050 2060 64.5 
LW2-C420-C N 1480 10.4 U 8810 2200 10.4 U 
LW2-C431-11 N 2300 22.5.T 10600 3440 191 
LW2-C453-B N 13000 15.5 U 52100 14000 3370 
LW2-C455-B N 129000 1450 316000 165000 13300 
LW2-C455-C N 1440 25.3 U 6540 2140 39.6 
LW2-C477-B N 3460 7.19 J 14000 5250 86.5 
LW2-C494-C N 1450 11.3 U 13000 2400 38.8 
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0 DO NOT QUOTE OR CITE 

....... This document is currently llllder review by US EPA 

0 
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CD » 
Oz 
00 
1'0 0 (J)1'0 
1'0(J) 
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PCB Congeners PCB Congeners 
PCB087_117_125 PCB088_091 

PCB087 & 117 & 125 PCB088 & 091 
PCB087_117_125 PCB088_091 

pg/g pg/g 

13100 8150 
1340 1750 

124000 39900 
12700 3900 
4670 T 1760 T 
2020 1120 

79400 23900 
3540 2370 

621 178 
1860 991 
2440 1320 
2670 1120 

259 U 259 U 
289 T 228 T 
903 592 

2030 1090 
11200 4450 
5600 2980 

572 124 
5520 2670 
8300 3610 
9430 4460 
5310 1920 
6270 4010 
6670 1660 

41000 15400 
296000 130000 

5300 1950 
13300 4700 
5110 7490 

PCB Congeners 
73575-57-2 
2,2',3,4,6'-

Pentachlorobiphenyl 
PCB089 

pg/g 

827 

71.9 
1960 
373 
124 T 
102 

1130 
69 

99.6 U 
96.6 
67.7 
157 
259 U 
16.21 
21.4 
69.2 
725 
391 
16.7 U 
99.7 
203 
875 
149 
106 
463 

2030 
23700 

135 
240 
143 
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PCB Congeners 
PCB090_101 

PCB090& 101 
PCB090_1Ul 

pg/g 

31000 
4910 

318000 
30700 
12300 T 
7600 

205000 
22100 

2040 
8060 

16400 
7320 

708 
1250 T 
3650 
7740 

23800 
13100 
2120 

18700 
29700 
18700 
14700 
20900 
25600 

111000 
638000 

18900 
35400 
37300 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core PC1B Congener Data. 

Analyte Group PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners 
CAS No 73575-56-1 73575-55-0 PCB095_098_I02 73575-54-9 41464-51-1 

2,2',3,5,6- 2.2',3,5,6'- 2,2',3,6,6'- 2,2',3,4',5'-
Chemical Name Pentachlorobiphenyl Pentachlorobiphenyl PCB095 & 098 & 102 Pentachlorobiphenyl Pentachlorobiphenyl 

Sample PCB# PCB093 PCB094 PCB095_098_102 PCB096 PCB097 
Type Unit pg/g pg/g pg/g pg/g pg/g 

Sample ID Code Parent Sample 

LW2-COI9-B2 FR LW2-COI9-BI 2.53 U 493 29600 813 12200 
LW2-C025-B2 FR LW2-C025-BI 1.66 U 398 6810 105 1010 
LW2-C093-A N 12.4 U 1040 253000 1860 95800 
LW2-C093-B N 30.7 U 107 22900 214 9860 
LW2-Cl11-B2 FR LW2-Cl11-B 2.51 UT 58.1 T 9590 T 112T 3890 T 
LW2-CI84-B N 20.9 U 35.4 5330 67.4 1960 
LW2-C203-C N 25.3 U 523 160000 924 61000 
LW2-C207-B N 24.9 U 47.2 14900 64 4610 
LW2-C263-C N 99.6 U 99.6 U 1480 99.6 U 401 
LW2-C277-C N 12 U 32.5 5510 57 1980 
LW2-C293-B2 FR LW2-C293-B 12.6 U 28 11100 44.2 2020 
LW2-C302-B N 91.9 U 52.7 J 5740 96.8 2070 
LW2-C302-C N 685 259 U 633 259 U 259 U 
LW2-C327-lJ N 7.88 UT 6.38 H 1180 T 12.9 T 268 T 
LW2-C342-B N 9.89 U 22 2780 27.6 833 
LW2-C342-C N 10.3 U 36.3 5700 51.8 1910 
LW2-C366-CI N 20.7 U 206 18900 435 8970 
LW2-C371-B N 2.47 U 145 12500 191 4740 
LW2-C377-E N 16.7 U 16.7 U 1390 16.7 U 391 
LW2-C382-B N 7.06 J 73.6 15200 95.5 4970 
LW2-C397-C N 12.5 U 81.7 20000 133 7750 
LW2-C401-E N 24.7 U 224 16500 463 8200 
LW2-C409-C N 10.3 U 59.3 11400 101 4220 
LW2-C420-C N 10.4 U 225 16600 283 5130 
LW2-C431-11 N 31.3 1J 157 19100 315 f.4RO 

LW2-C453-B N 15.5 U 574 88300 1320 36800 
LW2-C455-B N 644 U 6570 546000 14700 243000 
LW2-C455-C N 25.3 U 55.9 13600 99.6 4160 
LW2-C477-B N 12.6 U 120 26700 192 10400 
LW2-C494-C N 11.3 U 675 24600 697 4290 

OJ 
N 
--I 
0 DO NOT QUOTE OR CITE 

....... This document is currently llllder review by US EPA 

0 
.j::>.. 

,..-.., 

CD » 
Oz 
00 
1'0 0 (J)1'0 
1'0(J) 
<..01'0 

<..0 

PCB Congeners PCB Congeners 
38380-01-7 39485-83-1 
2,2',4,4',5- 2,2',4,4',6-

Pentachlorobiphenyl Pentachlorobiphenyl 
PCB099 peBlOO 

pg/g pg/g 

17500 425 

2270 324 
122000 722 

13100 114 
5680 T 58.6 T 
3640 71.6 

79700 489 
12700 225 

594 99.6 U 
3830 48.6 
6600 136 
3100 51.2 J 

259 U 259 U 
581 T 19.4 T 

1750 54.6 
3320 60.7 

11800 99.2 
6300 69.2 

524 16.7 U 
8140 146 

14100 168 
11100 89.4 
5880 76.3 
8660 968 

12300 181 
52300 310 

307000 2410 
7330 80.5 

14700 III 
19500 2230 

PCB Congeners 
60145-21-3 
2,2',4,5',6-

Pentachlorobiphenyl 
PCB 103 

pg/g 

532 

406 
1910 
219 
135 T 
178 

1450 
591 

99.6 U 
225 
525 

99.6 
259 U 

56.21 
118 
145 
172 
181 

16.7 U 
312 
622 
160 
148 
570 
639 

1070 
4760 

273 
257 

2440 
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PCB Congeners 
56558-16-8 
2,2',4,6,6'-

Pentachlorobiphenyl 
PCB104 

pg/g 

25.2 

3.76 
10.2 J 
30.7 U 
2.51 UT 
20.9 U 
25.3 U 
24.9 U 
99.6 U 

12 U 
12.6 U 
91.9 U 
259 U 

7.88 UT 
2.62 J 
10.3 U 
20.7 U 
2.47 U 
16.7 U 
3.03 J 
12.5 U 
24.7 U 
2.09 J 
61.8 
31.3 1J 

10.1 J 
130J 

25.3 U 
12.6 U 
59.1 
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Table 4-1k. R2A Archived Sediment Core PC1B Congener Data. 

Analyte Group PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners PCB Congeners 
CAS No 32598-14-4 PCB106_118 PCB 1 07_109 PCB1D8_112 38380-03-9 PCB111_115 68194-10-5 74472-37-0 

2,3,3',4,4'- 2,3,3',4',6- 2,3,3' ,5' ,6- 2,3,4,4',5-
Chemical Name Pentachlorobiphenyl PCBI06 & 118 PCBI07 & 109 PCBI08 & 112 Pentachlorobiphenyl PCB111 & 115 Pentachlorobiphenyl Pentachlorobiphenyl 

Sample PCB# PCB105 PCB106_118 PCB 1 U7_109 PCB1'J8_ll2 PCBllO PCBlll_llS PCBl13 PCBll4 
Type Unit pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g 

Sample ID Code Parent Sample 

LW2-COI9-B2 FR LW2-COI9-B1 11700 27800 2250 2360 35300 1410 2.53 U 883 
LW2-C025-B2 FR LW2-C025-B1 1270 2950 392 344 3150 93.4 49.2 103 
LW2-C093-A N 88600 257000 17600 14000 353000 6850 12.4 U 5480 
LW2-C093-B N 7570 22500 1500 1350 34700 486 30.7 U 444 
LW2-C111-B2 FR LW2-C111-B 3590 T 10900 T 766 T 582 T 13900 T 270 T 2.51 UT 228 T 
LW2-CI84-B N 1470 5460 586 366 7310 81 51.9 99.3 
LW2-C203-C N 49600 162000 11300 9040 225000 3000 25.3 U 2790 
LW2-C207-B N 2080 12500 1470 832 19700 206 24.9 U 114 
LW2-C263-C N 438 1360 143 99.6 U 1760 48.9 J 99.6 U 99.6 U 
LW2-C277-C N 1160 5230 617 388 7470 59.6 27.5 65.2 
LW2-C293-B2 FR LW2-C293-B 1580 7110 898 418 10800 92.4 97 85.7 
LW2-C302-B N 2140 5120 465 386 7310 182 91.9 U 167 
LW2-C302-C N 206 J 492 259 U 259 U 614 259 U 259 U 259 U 
LW2-C327-lJ N 175 j' 666 j' 72.1 j' 50.5 j' 1160 j' 14 j' 13.1 j' 10.91 
LW2-C342-B N 649 2490 252 146 3590 38 9.89 U 41.8 
LW2-C342-C N 1390 5310 563 333 7450 70.1 2004 87.9 
LW2-C366-C1 N 9490 19300 1470 1430 27200 771 20.7 U 710 
LW2-C371-B N 4290 9890 849 853 15400 468 2.47 U 265 
LW2-C377-E N 360 1120 68.7 50.1 1830 26.4 13.2 J 24.4 
LW2-C382-B N 3310 12300 1140 833 19900 220 73.9 198 
LW2-C397-C N 5790 22000 2110 1290 30100 337 114 357 
LW2-C401-E N 8630 15000 1240 1330 21800 679 24.7 U 741 
LW2-C409-C N 3430 10800 792 633 15700 243 26 212 
LW2-C420-C N 3980 13600 1210 897 20800 269 IO.4U 258 
LW2-C431-11 N 4710 14300 1490 llgO 22700 341 101 3g0 
LW2-C453-B N 30800 84500 5050 4850 115000 3550 15.5 U 2060 
LW2-C455-B N 237000 488000 40400 40300 703000 20600 644U 19100 
LW2-C455-C N 4250 13400 1090 644 17800 189 25.3 U 239 
LW2-C477-B N 8390 29000 2140 1550 41800 511 51.9 315 
LW2-C494-C N 4580 16700 2270 820 22400 317 494 273 

Notes: 

- For all totals, zero is always used for non-detects. If any of the values included in a total are estimated (J qualified), then the total value is estimated (J qualified). If all analytes in a 
total are non-detects, then the highest detection limit is used for the total. A "T" qualifier is added to all results that are mathematically derived. 

- Coordinate system for geographic coordinates is Oregon State Plane NAD83 HARNIHPGN, Intl. Feet. 
- All concentration llllits are listed as dry weight. 

J Estimate. 
T Value is an average or selected result (see Kennedy Jenks et al. 2004). 
U Not detected at value shown. 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 
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PCB Congeners 
56558-17-9 
2,3',4,4',6-

Pentachlorobiphenyl 
PCBl19 

pg/g 

1130 

239 
5500 

545 
337 T 
323 

4060 
1110 
37.2 J 

370 
743 
169 
259 U 

66.1 j' 

166 
248 
496 
376 

26.4 
649 

1180 
449 
306 
805 

1020 

2640 
13000 

489 
802 

2840 
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Table 4-1k. R2A Archived Sediment Core PCB Congener Data. 

AnaIyte Group PCB_Congeners PCB_Congeners 

CAS No 68194-12-7 56558-18-0 
23,4,5,5'- 23,4,5',6-

Chemical Name Pentachlorobiphenyl Pentachlorobiphenyl 
Sample PCB# PCBI20 PCBI21 

Type Unit pg/g P!¥g 
Sample ID Code Parent Samp]e 

LW2-COI9-B2 FR LW2-COI9-BI 30 2.53 U 
LW2-COZ5-B2 FR LW2-C025-BI 28 18.9 
LW2-C093-A N 437 12.4 U 
LW2-C093-B N 45.7 30.7 U 
LW2-CllI-B2 FR LW2-C11I-B 13.2 T 2.51 UT 
LW2-CI84-B N 51.7 20.9 U 
LW2-C203-C N 273 25.3 U 
LW2-C207-B N 47.1 24.9 U 
LW2-C263-C N 99.6 U 99.6 U 
LW2-C277-C N 58.7 12 U 
LW2-C293-B2 FR LW2-C293-B 120 26.2 

LW2-C302-B N 91.9 U 91.9 U 
LW2-C302-C N 259 U 259 U 
LW2-C327-D N 11.8 T 3.32 IT 
LW2-C342-B N 29 9.89 U 
LW2-C342-C N 43.9 10.3 U 
LW2-C366-CI N 27.1 ZO.7 U 
LW2-C371-B N 13.3 2.47 U 
LW2-C377-E N 55.6 16.7 U 
LW2-C382-B N 106 12.6 U 
LW2-C397-C N 181 12.5 U 
LW2-C401-E N 24.7 U 24.7 U 
LW2-C409-C N 36.6 10.3 U 
LW2-C420-C N lOA U lOA U 
LW2-C431-B N 153 31.3 U 
LW2-C453-B N 820 15.5 U 
LW2-C455-R N 597.T 64411 
LW2-C455-C N 63.6 25.3 U 
LW2-C477-B N 103 12.6 U 
LW2-C494-C N 403 100 

OJ 
N 
--I 
0 
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0 
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00 
1'0 0 (J)1'0 
1'0(J) 
011'0 

01 

PCB_Congeners PCB_Congeners PCB_Congeners 
76842-07-4 65510-44-3 70424-70-3 
2,3,3'A',5'- 23AA',5'- 23A',5,5'-

Pentachlorobiphenyl Pentachlorobiphenyl Pentachlorobiphenyl 
PCBI22 PCBI23 PCBI24 

pg/g pg/g pg/g 

428 570 1030 
53.8 77.2 117 

2520 2910 10300 
233 306 923 
115T 130T 398 T 

58.6 71.9 173 
1320 2190 5750 
70.8 93.5 364 

40 J 46.7 J 99.6 U 
43.1 49.7 127 
53.9 59.6 182 
90.8 J 115 250 
259 U 259 U 259 U 
6.69 IT 9.02 T 22.3 T 
24.9 31.3 99.3 

59 72.9 175 
381 481 776 
167 233 358 

13.8 J 16.9 40.8 
105 143 476 
217 304 759 
366 427 612 
118 173 451 
127 153 529 
196 254 555 
930 4330 3080 

9550 13500 22200 
128 152 470 
295 420 1040 
151 205 554 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

PCB_Congeners 
57465-28-8 
33,4,4',5-

Pentachlorobiphenyl 
PCBI26 

pg/g 

122 
16.7 
975 

62 
39.3 T 
29.5 
509 

32.2 
7004 J 
21.5 
31.5 
61.3 J 
259 U 

3.02 IT 
13.2 
2704 
III 

47.3 
7.94 J 

48.8 
102 

73.1 
34 

66.3 
76.9 
284 

2020 
72.5 
77.2 
121 

PCB_Congeners 
39635-33-1 
33,4,5,5'-

Pentachlorobiphenyl 
PCBI27 

pg/g 

2.53 U 
1.66 U 
12.4 U 
30.7 U 
2.51 UT 
20.9 U 
25.3 U 
24.9 U 
48.6 J 

12 U 
12.6 U 
91.9 U 
259 U 

7.88 UT 
9.89 U 
IU.3 U 

20.7 U 
2.47 U 
16.7 U 
12.6 U 
12.5 U 
24.7 U 
10.3 U 
lOA U 
31.3 U 
15.5 U 
64411 

25.3 U 
12.6 U 
11.3 U 

PCB_Congeners 
PCB128_162 

PCBI28 & 162 
PCB128_162 

pg/g 

2870 
453 

50800 
4410 
2120 T 

800 
35500 

1880 
361 

1020 
1870 
1010 
259 U 
ll8T 
524 

lOW 
2080 
1240 
379 

2250 
4530 
1010 
2070 
2410 
2170 

13900 
44RDO 

2700 
6480 
3510 
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Table 4-1k. R2A Archived Sediment Core pern Congener Data. 

AnaIyte Group rCB_Congeners PCB_Congeners 

CAS No 55215-18-4 52663-66-8 
2,2',3.3',4,5- 2,2',3,3',4,\'-

Chemical Name Hexachlorobiphenyl Hexachlorobiphenyl 
Sample PCB# PCBI29 PCB 130 

Type Unit pg/g pg/g 
Sample ID Code Parent Samp]e 

LW2-COI9-B2 FR LW2-COI9-BI 840 1030 
LW2-C025-B2 FR LW2-C025-BI 118 219 
LW2-C093-A N 15500 15600 
LW2-C093-B N 1380 1670 
LW2-C11I-B2 FR LW2-C11I-B 613 T 678 T 
LW2-CI84-B N 208 486 
LW2-C203-C N 10200 13400 
LW2-C207-B N 510 1380 
LW2-C263-C N 120 203 
LW2-C277-C N 247 862 
LW2-C293-B2 FR LW2-C293-B 488 1840 
LW2-C302-B N 318 505 
LW2-C302-C N 259 U 259 U 
LW2-C327-D N 33.2 T 80.5 T 
LW2-C342-B N 139 342 
LW2-C342-C N 300 726 
LW2-C366-CI N 719 973 
LW2-C371-B N 344 606 
LW2-C377-E N 99 182 
LW2-C382-B N 669 1110 
LW2-C397-C N 1230 2640 
LW2-C401-E N 343 476 
LW2-C409-C N 674 940 
LW2-C420-C N 766 1270 
LW2-C431-B N 618 1420 
LW2-C453-B N 3180 4670 
T.W2-C455-R N 15200 19800 
LW2-C455-C N 695 1340 
LW2-C477-B N 1960 2670 
LW2-C494-C N 840 2900 

OJ 
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--I 
0 
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------CD » 
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1'0 0 
(J)1'0 
1'0(J) 
(J)1'0 

(J) 

PCB_Congeners PCB_Congeners PCB_Congeners 
61798-70-7 PCB132_161 PCB133_142 

2,2',3,3',4,6-

Hexachlorobiphenyl PCB132 & 161 PCB133 & 142 
PCB 13 I PCB132_161 PCB133_142 

pg/g P!¥g P!¥g 

5.97 5770 609 
1.66 U 835 306 

63 93200 8210 
30.7 U 7570 818 
2.51 UT 3850 T 407 T 
7.92 J 1940 324 
30.4 61400 5180 
24.9 U 6830 1780 
99.6 U 871 115 

12 U 2930 468 
12.6 U 7900 1550 

91.9 U 2460 202 
259 U 275 259 L 
7.88 UT 357 T 57.1 T 
9.89 U 1180 179 
10.3 U 2590 382 
39.1 4360 440 
7.78 2820 423 
16.7 U 1230 89.2 

12.6 U 4890 627 
12.5 U 9560 1150 
24.7 U 2420 229 
3.17 J 3690 456 
10.4 U 4980 722 
31.3 U 6680 982 
15.5 U 38700 2930 
64411 99700 9030 
25.3 U 7080 732 
9.38 J 9530 940 
11.3 U 12600 2880 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

PCB_Congeners PCB_Congeners 
PCB134_143 52744-13-5 

2,2'.3,3',5,6'-

PCB 134 & 143 Hexachlorobiphenyl 
PCB134_143 PCB135 

pg/g pg/g 

1150 2470 
335 1150 

16100 35700 
1380 3200 

697 T 1410 T 
366 1570 

11300 22500 
1230 4150 

169 465 
523 1810 

1320 6090 

419 1310 
259 U 259 U 

58.1 T 268 T 
200 753 
453 1490 
816 2020 
546 1540 
176 650 

865 2640 
1730 5530 
433 1180 
707 1820 

1000 2620 
1190 5040 
6150 15500 

18700 47900 
1140 3900 
1880 3780 
2160 12900 

PCB_Congeners 
38411-22-2 
2,2',3,3',6,6'-

Hexachlorobiphenyl 
PCB136 

pglg 

2610 
1060 

35800 
3220 
1360 T 
1290 

23500 
4320 

544 
1540 
5150 

1310 
259 U 
252 T 
674 

1350 
2210 
1370 

691 

2490 
5300 
1330 
1740 
2640 
4460 

17800 
57000 

3860 
3930 

11000 
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Table 4-1k. R2A Archived Sediment Core pern Congener Data. 

AnaIyte Group rCB_Congeners PCB_Congeners 

CAS No 35694-06-5 PCB138_163_164 
2,2',3.4,4',5-

Chemical Name Hexachlorobiphenyl PCB138 & 163 & 164 
Sample PCB# PCB137 PCB138_163_164 

Type Unit pg/g pg/g 
Sample ID Code Parent Samp]e 

LW2-COI9-B2 FR LW2-COI9-BI 1160 16400 
LW2-C025-B2 FR LW2-C025-BI 198 3800 
LW2-C093-A N 20100 261000 
LW2-C093-B N 1400 26000 
LW2-C11I-B2 FR LW2-C11I-B 769 T 12100 T 
LW2-CI84-B N 218 6570 
LW2-C203-C N 11900 189000 
LW2-C207-B N 512 21500 
LW2-C263-C N 99.6 U 3770 
LW2-C277-C N 235 10100 
LW2-C293-B2 FR LW2-C293-B 333 29300 
LW2-C302-B N 292 8660 
LW2-C302-C N 259 U 994 
LW2-C327-D N 29.9 T 1200 T 
LW2-C342-B N 138 4430 
LW2-C342-C N 311 9330 
LW2-C366-CI N 734 15400 
LW2-C371-B N 389 8220 
LW2-C377-E N 76.3 4560 
LW2-C3S2-B N 704 15400 
LW2-C397-C N 1420 36500 
LW2-C401-E N 312 8250 
LW2-C409-C N 721 13400 
LW2-C420-C N 808 16600 
LW2-C431-B N 598 23900 
LW2-C453-B N 4050 110000 
T.W2-C455-R N 14800 150000 
LW2-C455-C N 692 24700 
LW2-C477-B N 2170 35200 
LW2-C494-C N S03 48100 
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PCB_Congeners PCB_Congeners PCB_Congeners 
PCB139_149 59291-64-4 52712-04-6 

2,2',3,4,4',6'- 2,2'3,45,S'-
PCB139 & 149 Hexachlorobiphenyl Hexachlorobiphenyl 
PCB139_149 PCBI40 PCBI41 

pg/g P!¥g P!¥g 

12900 75.5 3140 
3810 33.6 631 

199000 1430 44900 
16500 155 4570 
7670 T 69.7 T 2020 T 
7590 126 1210 

122000 905 3310D 
24000 676 4200 

3100 99.6 U 858 
9570 166 1750 

30900 555 6570 
7640 91.9 U 1960 
1270 259 U 285 
1440 T 31 T 221 T 
4170 62.8 756 
8330 III 1700 

13100 76.2 3190 
7490 2.47 U 1450 
4290 16.7 U 1170 

14000 206 2610 
31000 363 6660 

7540 44.6 1880 
10000 134 2320 
14500 204 2720 
26800 478 4760 
90100 195 29000 

328000 1730 79300 
23100 201 5370 
22600 207 5270 
61200 1680 9930 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

PCB_Congeners 
68194-14-9 
2,2' 3,4.5' ,6-

Hexachlorobiphenyl 
PCBI44 

pg/g 

679 
124 

10600 
1070 
381 T 
347 

6940 
948 
207 
402 

1590 
565 
259 U 

59.1 T 
165 
408 
892 
408 
262 
716 

1490 
455 
544 
712 

1230 
4910 

22300 
1280 
1200 
2470 

PCB_Congeners 
74472-40-5 
2,2'3,4,6,6'-

Hexachlorobiphenyl 
PCBI45 

pg/g 

10.6 
1.66 U 
131 

8.01 J 
4.54 T 
20.9 U 
70.9 
24.9 U 
99.6 U 

12 U 
12.6 U 
91.9 U 
259 U 

7.88 UT 
9.89 U 
2.11 J 
20.7 U 
6.71 
16.7 U 
5.98 J 
8.07 J 
24.7 U 
5.29 J 
lOA U 
31.3 U 
23.8 
172.T 

25.3 U 
15.8 
5.26 J 

PCB_Congeners 
PCB146_165 

PCBI46 & 165 
PCB146_165 

pglg 

2600 
1180 

33000 
3700 
1760 T 
1730 

23300 
9920 

590 
2910 
9160 
1300 
259 U 
353 T 

1080 
2140 
2020 
1880 
640 

3040 
6860 
l1S0 
2140 
3140 
6460 

19500 
41800 

4730 
3770 

18400 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core pern Congener Data. 

AnaIyte Group rCB_Congeners PCB_Congeners 

CAS No 68194-13-8 74472-41-6 
2,2',304',5,6- 2,2' ,304' ,5,6'-

Chemical Name Hexachlorobiphenyl Hexachlorobiphenyl 
Sample PCB# PCBI47 PCBI48 

Type Unit pg/g pg/g 
Sample ID Code Parent Samp]e 

LW2-COI9-B2 FR LW2-COI9-BI 496 42.6 
LW2-C025-B2 FR LW2-C025-BI 571 114 
LW2-C093-A N 6740 226 
LW2-C093-B N 531 92.6 
LW2-Clll-B2 FR LW2-C11I-B 237 T 29.1 T 
LW2-CI84-B N 200 77.8 
LW2-C203-C N 4120 138 
LW2-C207-B N 503 562 
LW2-C263-C N 99.6 U 99.6 U 
LW2-C277-C N 160 89.8 
LW2-C293-B2 FR LW2-C293-B 414 425 
LW2-C302-B N 143 91.9 U 
LW2-C302-C N 259 U 259 U 
LW2-C327-D N 32.5 T 18.7 T 
LW2-C342-B N 130 35.5 
LW2-C342-C N 185 65.5 
LW2-C366-CI N 322 18.8 J 
LW2-C371-B N 164 53.4 
LW2-C377-E N 25.7 16.7 U 
LW2-C382-B N 476 152 
LW2-C397-C N 655 149 
LW2-C401-E N 138 11.6 J 
LW2-C409-C N 302 64.2 
LW2-C420-C N 1180 138 
LW2-C431-B N 384 254 
LW2-C453-B N 795 117 
LW2-C455-R N 6210 :m.r 
LW2-C455-C N 297 85.4 
LW2-C477-B N 892 38.9 
LW2-C494-C N 4120 938 

OJ 
N 
--I 
0 
-->. 

0 
.j::>.. 

------CD » 
Oz 
00 
1'0 0 (J)1'0 
1'0(J) 
001'0 

00 

PCB_Congeners PCB_Congeners PCB_Congeners 
68194-08-1 52663-63-5 68194-09-2 
2,2',3,4',6,6'- 2,2',3,5,5',6- 2,2',3,5,6,6'-

Hexachlorobiphenyl Hexachlorobiphenyl Hexachlorobiphenyl 
PCBI50 PCBISI PCBI52 

pg/g P!¥g P!¥g 

60.5 3420 41.1 
131 1810 10.9 
306 43700 322 
51.4 3850 23.3 J 
21.3 T 1870 T 11.4 T 
42.7 2310 7.48 J 
195 28200 182 
213 2090 17.3 J 
99.6 U 1050 99.6 L 
31.9 2970 6.35 J 
144 3630 7.6 J 

91.9 U 2350 91.9 L 
259 U 358 259 L 
11.6 T 401 T 7.88 LT 
26.1 1130 4.68 J 
34.7 2380 5.76 J 
19.3 J 3730 19.9 J 
20.2 2090 11.9 
16.7 U 1300 16.7 L-

62.5 3630 18.7 
101 9060 23.8 
13.3 J 2250 12.5 J 
28.1 2380 14.4 
149 3440 72.2 
125 8590 13.2 J 
107 27900 55.3 
:n6.r 96700 395 .r 
57.1 7150 25.3 L 
35.8 4780 36 
876 21900 243 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

PCB_Congeners PCB_Congeners 
35065-27-1 60145-22-4 
2,2',4,4',5,5'- 2,2'04,4',5,6'-

Hexachlorobiphenyl Hexachlorobiphenyl 
PCBI53 PCBI54 

pg/g pg/g 

14000 321 
3580 541 

190000 2570 
20000 429 

9810 T 183 T 
7160 355 

151000 1690 
26600 2150 

4110 47.6 ) 
11700 456 
35600 1600 
8970 114 
1170 259 U 
1450 T 89.8 T 
4790 202 
9580 317 

13500 135 
7420 237 
5180 28.4 

15100 578 
36800 983 
8120 98.9 

10500 289 
14600 661 
27000 1200 

120000 1050 
322000 2520 

27200 538 
24200 338 
67000 5570 

PCB_Congeners 
33979-03-2 
2,2',4,4',6,6'-

Hexachlorobiphenyl 
PCBI55 

pglg 

3.15 
6.24 
6.21 J 

30.7 U 
2.51 UT 
20.9 U 
25.3 U 
8.77 ) 
99.6 U 

12 U 
7.25 J 

91.9 U 
259 U 

7.88 UT 
9.89 U 
10.3 U 

20.7 U 
2.47 U 
16.7 U 
2.65 ) 
12.5 U 
24.7 U 
10.3 U 
16.2 
31.3 U 
15.5 U 
644lJ 

25.3 U 
12.6 U 
36.2 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core pern Congener Data. 

AnaIyte Group rCB_Congeners PCB_Congeners 

CAS No 38380-08-4 69782-90-7 
2,3.3'.4,4',5- 2,3.3'.4,4',5'-

Chemical Name Hexachlorobiphenyl Hexachlorobiphenyl 
Sample PCB# PCBI56 PCBI57 

Type Unit pg/g pg/g 
Sample ID Code Parent Samp]e 

LW2-COI9-B2 FR LW2-COI9-BI 1920 407 
LW2-C025-B2 FR LW2-C025-BI 321 56.2 
LW2-C093-A N 31600 7140 
LW2-C093-B N 2690 588 
LW2-C11I-B2 FR LW2-C11I-B 1280 T 281 T 
LW2-CI84-B N 505 83.5 
LW2-C203-C N 20400 4560 
LW2-C207-B N 1260 234 
LW2-C263-C N 301 67.8 J 
LW2-C277-C N 646 106 
LW2-C293-B2 FR LW2-C293-B 1610 153 
LW2-C302-B N 654 136 
LW2-C302-C N 81.2 J 45.8 U 
LW2-C327-D N 80.9 T 12.8 T 
LW2-C342-B N 327 61.8 
LW2-C342-C N 689 116 
LW2-C366-CI N 1300 276 
LW2-C371-B N 734 160 
LW2-C377-E N 325 31.3 
LW2-C382-B N 1390 281 
LW2-C397-C N 2850 539 
LW2-C401-E N 726 133 
LW2-C409-C N 1290 278 
LW2-C420-C N 1520 296 
LW2-C431-B N 1450 228 
LW2-C453-B N 9740 1640 
LW2-C455-R N 32200 6060 
LW2-C455-C N 1990 288 
LW2-C477-B N 3510 902 
LW2-C494-C N 2810 424 

OJ 
N 
--I 
0 
-->. 

0 
.j::>.. 

------CD » 
Oz 
00 
1'0 0 (J)1'0 
1'0(J) 
<01'0 

<0 

PCB_Congeners PCB_Congeners PCB_Congeners 
PCB158_160 39635-35-3 41411-63-6 

2,3.3',4,5,5'- 2,3,4,4',5,6-
PCBI58 & 160 Hexachlorobiphenyl Hexachlorobiphenyl 
PCB158_160 PCBI59 PCBI66 

pg/g P!¥g P!¥g 

1710 168 78.1 
323 93.8 15.5 

31300 923 BOO 
2750 130 104 
1280 T 94.4 T 47.2 T 
552 100 25.7 

21200 765 916 
1600 317 37.1 
419 91.4 J 99.6 L 
768 167 18.6 

2270 481 20.3 
919 91.9 U 50.9 J 
259 U 259 U 259 L 
101 T 16.1 T 2.98 JT 
389 9.89 U 9.36 J 
795 126 24 

1810 170 89.4 
861 102 34.4 
407 86.3 4.58 J 

1520 155 54.3 
3350 385 100 
843 93.9 24.7 J 

1560 76.3 51.7 
1850 119 61.7 
2120 382 52.2 
9120 2170 220 

39400 3710 1210 
2250 317 48.4 
4330 152 169 
3560 984 51.6 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

PCB_Congeners PCB_Congeners 
52663-72-6 59291-65-5 
2.3',4,4',5,5'- 2.3'.4,4',5',6-

Hexachlorobiphenyl Hexachlorobiphenyl 
PCBI67 PCBI68 

pg/g pg/g 

706 17.5 
112 8.44 

11700 253 
974 38.7 
480 T 13.9 T 
211 16 J 

8060 210 
529 97.3 
139 99.6 U 
261 30.5 
638 85.2 
293 91.9 U 

39.6 J 259 U 
33 T 4.09 JT 

140 10.6 
285 20.1 
537 18.7 J 
296 10.6 
135 16.7 U 
541 35.8 

1150 83.8 
257 24.7 U 
509 26.5 
603 40.3 
622 69.3 

3720 84.3 
ll600 316.J 

752 15.6 J 
1410 53.6 
1220 271 

PCB_Congeners 
32774-16-6 
3.3'.4,4',5,5'-

Hexachlorobiphenyl 
PCBI69 

pglg 

1.85 U 
0.282 U 

18.3 
14.2 
1.27 UT 
1.37 U 
1.78 J 
2.05 J 
77.5 U 
1.37 ) 
1.68 ) 
1.28 U 
9.1 U 

0.495 JT 
1.07 ) 
1.46 J 
6.49 U 
2.94 U 
1.38 U 
3.96 ) 
3.79 
1.09 U 
1.05 ) 
3.92 ) 
3.71 U 

10 
5.36 1J 

4.31 U 
2.94 ) 
12.5 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core pern Congener Data. 

AnaIyte Group rCB_Congeners PCB_Congeners 

CAS No 35065-30-6 52663-71-5 
2,2',3,3',4,4',5- 2,2',3,3',4,4',6-

Chemical Name Heptachlorobiphenyl Heptachlorobiphenyl 
Sample PCB# PCB170 PCB171 

Type Unit pg/g pg/g 
Sample ID Code Parent Samp]e 

LW2-COI9-B2 FR LW2-COI9-Bl 3720 1090 
LW2-C025-B2 FR LW2-C025-Bl 1440 441 
LW2-C093-A N 38900 10500 
LW2-C093-B N 4220 1230 
LW2-C111-B2 FR LW2-C111-B 2150 T 595 T 
LW2-CI84-B N 2110 620 
LW2-C203-C N 30000 8770 
LW2-C207-B N 5320 1500 
LW2-C263-C N 1300 430 
LW2-C277-C N 3160 975 
LW2-C293-B2 FR LW2-C293-B 10500 3150 
LW2-C302-B N 2560 747 
LW2-C302-C N 401 259 U 
LW2-C327-D N 361 T 105T 
LW2-C342-B N 1200 330 
LW2-C342-C N 2750 754 
LW2-C366-Cl N 3880 1140 
LW2-C371-B N 2100 633 
LW2-C377-E N 1760 506 
LW2-C382-B N 3030 913 
LW2-C397-C N 9460 2850 
LW2-C401-E N 2600 730 
LW2-C409-C N 2130 597 
LW2-C420-C N 3020 883 
LW2-C431-B N 7430 2320 
LW2-C453-B N 41400 13200 
LW2-C4\5-R N 9R200 27ROO 
LW2-C455-C N 8780 2430 
LW2-C477-B N 4480 1220 
LW2-C494-C N 20700 5750 

OJ 
N 
--I 
0 
-->. 

0 
.j::>.. 

------CD » 
Oz 
00 
1'0 0 (J)1'0 
W(J) 
Ow 

° 

PCB_Congeners PCB_Congeners PCB_Congeners 
52663-74-8 68194-16-1 38411-25-5 

2,2',3,3',45,5'- 2,2',3,3',45,6- 2,2',3,3',45,6'-

Heptachlorobiphenyl Heptachlorobiphenyl Heptachlorobiphenyl 
PCB172 PCBI73 PCB174 

pg/g P!¥g P!¥g 

646 91.8 4020 
307 38.3 1810 

5950 1110 31500 
725 119 4190 
363 T 52.5 T 2280 T 
390 53.7 2600 

4860 872 28200 
961 129 5740 
248 50 J 1520 
610 76.6 4050 

1900 240 11900 

502 91.9 U 3060 
259 U 259 U 319 
62.4 T 9.45 T 416 T 
210 26.4 1420 
495 66 3150 
722 128 4860 
394 65.3 2390 
305 43.4 1930 

538 76.6 3600 
1720 230 11800 
436 62.2 3070 
341 55.6 2020 
498 74.7 2940 

1390 186 10000 
7540 1050 57400 

10900 2520 11 ROOD 
1480 200 9970 
678 127 4350 

3820 438 26800 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

PCB_Congeners PCB_Congeners 
40186-70-7 52663-65-7 

2,2',3,3',4,5',6- 2,2',3,3',4,6,6'-

Heptachlorobiphenyl Heptachlorobiphenyl 
PCB175 PCB176 

pg/g pg/g 

499 532 
82.2 235 
12.4 U 4690 
211 604 

2.51 UT 285 T 
119 357 

1340 3760 
263 1150 

99.6 U 245 
177 593 
560 1890 

91.9 U 438 
259 U 259 U 

20.1 T 62.5 T 
63.9 198 
158 465 
237 665 

2.47 U 328 
16.7 U 280 

169 537 
588 1740 
151 421 
114 322 
155 461 
413 1390 

5250 6150 
4920 l5ROO 

382 1320 
205 571 

1080 3810 

PCB_Congeners 
52663-70-4 

2,2',3,3',4,5',6'-

Heptachlorobiphenyl 
PCBI77 

pglg 

2150 
1070 

19900 
2490 
1380 T 
1630 

17000 
5100 

890 
2520 
8190 

1630 
257 J 
278 T 
869 

18W 
2610 
1510 
1010 

2190 
6880 
1720 
1350 
1870 
6180 

27200 
64400 

5990 
2420 

17900 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core pern Congener Data. 

AnaIyte Group rCB_Congeners PCB_Congeners 

CAS No 52663-67-9 52663-64-6 
2,2',3,3',5,5',6- 2,2',3,3',5,6,6'-

Chemical Name Heptachlorobiphenyl Heptachlorobiphenyl 
Sample PCB# PCB178 PCB179 

Type Unit pg/g pg/g 
Sample ID Code Parent Samp]e 

LW2-COI9-B2 FR LW2-COI9-Bl 780 1870 
LW2-C025-B2 FR LW2-C025-Bl 673 1290 
LW2-C093-A N 6340 14600 
LW2-C093-B N 944 1920 
LW2-C111-B2 FR LW2-C111-B 502 T 1040 T 
LW2-CI84-B N 615 1310 
LW2-C203-C N 4910 11700 
LW2-C207-B N 2780 4510 
LW2-C263-C N 323 757 
LW2-C277-C N 999 2090 
LW2-C293-B2 FR LW2-C293-B 3270 6760 
LW2-C302-B N 594 1480 
LW2-C302-C N 259 V 269 
LW2-C327-D N 113T 218 T 
LW2-C342-B N 356 768 
LW2-C342-C N 774 1630 
LW2-C366-Cl N 942 2220 
LW2-C371-B N 596 1150 
LW2-C377-E N 375 903 
LW2-C382-B N 954 2030 
LW2-C397-C N 2660 6200 
LW2-C401-E N 592 1490 
LW2-C409-C N 549 1050 
LW2-C420-C N 797 1550 
LW2-C431-B N 2270 5080 
LW2-C453-B N 8560 21700 
LW2-C455-R N 21700 54700 
LW2-C455-C N 2000 4730 
LW2-C477-B N 803 1880 
LW2-C494-C N 7580 15900 

OJ 
N 
--I 
0 
-->. 

0 
.j::>.. 

------CD » 
Oz 
00 
1'0 0 (J)1'0 
W(J) 
-->.w 

-->. 

PCB_Congeners PCB_Congeners PCB_Congeners 
35065-29-3 74472-47-2 PCB182_187 

2,2',3,4,4',5,5'- 2,2',3,4,4',5,6-

Heptachlorobiphenyl Heptachlorobiphenyl PCB182 & 187 
PCB180 PCB181 PCB182_187 

pg/g P!¥g P!¥g 

9010 224 4510 
3790 13.7 3000 

76000 1110 40100 
9400 55.1 5490 
5340 T 2.51 vr 3300 r 
5380 47.5 3560 

61100 482 3010D 
13200 105 13lOD 
3780 99.6 V 2170 
8360 20.5 5820 

27300 88.4 18200 
6730 220 3900 
1120 259 V 685 
923T 8.83 T 655 T 

3110 9.89 V 2180 
6950 21.4 4590 

10500 231 6270 
5130 95.7 3390 
4740 16.7 V 2660 
8380 32.6 6020 

25100 59.1 16700 
6920 24.7 V 3920 
4500 21.9 3120 
6890 10.4 V 4300 

21500 31.7 13800 
110000 2290 48800 
255000 571 .T 141000 

22100 25.3 V 12700 
10100 70.6 5890 
56600 11.3 V 43200 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

PCB_Congeners PCB_Congeners 
52663-69-1 74472-48-3 

2,2' ,3,4,4',5' ,6- 2,2'3,4,4',6,6'-
Heptachlorobiphenyl Heptachlorobiphenyl 

PCB183 PCB184 
pg/g pg/g 

2170 4.4 
842 2.88 

20200 42.9 
2640 30.7 V 
1340 T 2.51 VT 
1420 20.9 V 

15700 27.1 
3980 14.4 J 
1020 99.6 V 
2350 12 V 
7640 9.04 J 
1850 91.9 V 
319 259 V 
256 T 7.88 VT 
854 9.89 V 

1990 2.7 J 
2830 9.15 J 
1390 2.47 U 
1310 16.7 V 
2370 5.39 J 
7370 8.55 J 
1900 24.7 V 
1370 4.24 J 
2000 10.4 V 
5600 31.3 V 

24300 15.9 
67500 64411 

5560 25.3 V 
2690 5.62 J 

14500 33.3 

PCB_Congeners 
52712-05-7 

2,2'3,4,5,5',6-
Heptachlorobiphenyl 

PCB185 
pglg 

506 
214 

3550 
470 
277 T 
301 

3110 
619 
201 
424 

1330 
391 
259 V 

46.1 T 
146 
331 
643 
288 
247 
422 

1270 
349 
192 
291 

1100 
7240 

!:l500 
1110 
472 

2760 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core pern Congener Data. 

AnaIyte Group rCB_Congeners PCB_Congeners 

CAS No 74472-49-4 74487-85-7 
2,2',3,4,5,6,6'- 2,2',3,4',5,6,6'-

Chemical Name Heptachlorobiphenyl Heptachlorobiphenyl 
Sample PCB# PCBI86 PCBI88 

Type Unit pg/g pg/g 
Sample ID Code Parent Samp]e 

LW2-COI9-B2 FR LW2-COI9-BI 2.53 U 12.1 
LW2-C025-B2 FR LW2-C025-BI 1.66 U 31.7 
LW2-C093-A N 15.7 49.8 
LW2-C093-B N 30.7 U 18.3 J 
LW2-C11I-B2 FR LW2-C11I-B 2.51 UT 5.78 T 
LW2-CI84-B N 20.9 U 7.1 J 
LW2-C203-C N 11.7 J 30.7 
LW2-C207-B N 24.9 U 51.2 
LW2-C263-C N 99.6 U 99.6 U 
LW2-C277-C N 12U 8.07 J 
LW2-C293-B2 FR LW2-C293-B 12.6 U 41.1 
LW2-C302-B N 91.9 U 91.9 U 
LW2-C302-C N 259 U 259 U 
LW2-C327-D N 7.88 UT 2.58 IT 
LW2-C342-B N 9.89 U 7.42 J 
LW2-C342-C N 10.3 U 7.65 J 
LW2-C366-CI N 11AJ 20.7 U 
LW2-C371-B N 2.47 U 2.47 U 
LW2-C377-E N 16.7 U 16.7 U 
LW2-C382-B N 12.6 U 14.7 
LW2-C397-C N 12.5 U 20.5 
LW2-C401-E N 24.7 U 24.7 U 
LW2-C409-C N 10.3 U 9.06 J 
LW2-C420-C N lOA U 34.5 
LW2-C431-B N 31.3 U 27.7 J 
LW2-C453-B N 15.5 U 26.5 
T.W2-C455-R N 644 1) 644 1) 

LW2-C455-C N 25.3 U 14.9 J 
LW2-C477-B N 3.29 J 9.11 J 
LW2-C494-C N 11.3 U 187 

OJ 
N 
--I 
0 
-->. 

0 
.j::>.. 

------CD » 
Oz 
00 
1'0 0 (J)1'0 
W(J) 
I'0 W 

1'0 

PCB_Congeners PCB_Congeners PCB_Congeners 
39635-31-9 41411-64-7 74472-50-7 

2,3.3'AA',55- 2,3.3'AA',5,6- 2,3.3'AA',5',6-
Heptachlorobiphenyl Heptachlorobiphenyl Heptachlorobiphenyl 

PCBI89 PCBI90 PCBI91 
pg/g P!¥g P!¥g 

151 728 140 
55.6 319 57.4 
1600 6890 1370 

178 789 161 
85.7 T 408 T 77.5 T 
81.1 464 84.1 
1190 5400 1150 

196 1080 201 
99.6 U 320 75.2 J 
117 641 124 
361 2150 417 

III 620 135 
20 U 259 U 259 L 

14.1 T 76.6 T 14.4 T 
45.1 246 44.7 

99 560 104 
153 884 174 

82.4 408 89.4 
68.9 363 70.5 

117 635 121 
355 1970 375 
106 550 102 

92.4 386 88 
141 624 135 
264 1610 324 

1390 7330 1610 
3580 20900 4160 

304 1750 327 
199 846 168 
743 4440 819 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

PCB_Congeners PCB_Congeners 
74472-51-8 69782-91-8 

2,3,3',4,5,5',6- 2,3.3',4',5,5',6-

Heptachlorobiphenyl Heptachlorobiphenyl 
PCBI92 PCBI93 

pg/g pg/g 

2.53 U 376 
1.66 U 184 
12.4 U 3060 
30.7 U 436 
2.51 UT 213 T 
20.9 U 275 
25.3 U 2660 
24.9 U 789 
99.6 U 178 

12 U 447 
12.6 U 1380 

91.9 U 341 
259 U 259 U 

7.88 UT 48.7 T 
9.89 U 154 
10.3 U 335 
20.7 U 489 
2.47 U 235 
16.7 U 196 

12.6 U 387 
12.5 U 1190 
24.7 U 314 
10.3 U 228 
lOA U 364 
31.3 U 1080 
15.5 U 4580 
6441) 11300 

25.3 U 985 
12.6 U 405 
11.3 U 3310 

PCB_Congeners 
35694-08-7 

2,2',3.3' A,4' ,5,5'-
Octachlorobiphenyl 

PCBI94 
pglg 

2000 
1010 

12700 
2340 
1500 T 
1300 

11700 
4020 

805 
2060 
5340 

1420 
282 
178 T 
734 

1600 
2760 
1220 
1080 

2310 
5390 
1650 

806 
1550 
5180 

28900 
57300 

5150 
2570 

14100 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core pern Congener Data. 

AnaIyte Group rCB_Congeners PCB_Congeners 

CAS No 52663-78-2 PCBI96_203 

2,2',33,4,4',5,6-

Chemical Name Octachlorobiphenyl PCBI96 & 203 
Sample PCB# PCBI95 PCBI96_203 

Type Unit pg/g pg/g 
Sample ID Code Parent Samp]e 

LW2-COI9-B2 FR LW2-COI9-BI 862 2210 
LW2-C025-B2 FR LW2-C025-BI 466 1010 
LW2-C093-A N 6150 14700 
LW2-C093-B N 877 5310 
LW2-Clll-B2 FR LW2-C11I-B 603 T 1940 T 
LW2-CI84-B N 556 1530 
LW2-C203-C N 5300 11400 
LW2-C207-B N 1550 8380 
LW2-C263-C N 323 1170 
LW2-C277-C N 1050 2300 
LW2-C293-B2 FR LW2-C293-B 2810 6290 
LW2-C302-B N 661 2030 
LW2-C302-C N 259 U 335 
LW2-C327-D N 75.9 T 274 T 
LW2-C342-B N 290 1030 
LW2-C342-C N 664 2140 
LW2-C366-CI N 1250 3740 
LW2-C371-B N 643 1490 
LW2-C377-E N 531 1490 
LW2-C382-B N 731 3570 
LW2-C397-C N 2530 6660 
LW2-C401-E N 778 1860 
LW2-C409-C N 257 1330 
LW2-C420-C N 652 2000 
LW2-C431-B N 2140 6620 
LW2-C453-B N 15100 24900 
T.W2-C455-R N 2:nOO 67000 
LW2-C455-C N 2550 6790 
LW2-C477-B N 795 4530 
LW2-C494-C N 5580 16400 

OJ 
N 
--I 
0 
-->. 

0 
.j::>.. 

------CD » 
Oz 
00 1'0 0 (J)1'0 
W(J) 
Ww 

W 

PCB_Congeners PCB_Congeners PCB_Congeners 
33091-17-7 68194-17-2 52663-75-9 

2,2',33,4,4',6,6'- 2,2',33',4,5,5',6- 2,2',33',4,5,5',6'-

Octachlorobiphenyl Octachlorobiphenyl Octachlorobiphenyl 
PCBI97 PCBI98 PCBI99 

pg/g P!¥g P!¥g 

84.5 338 1910 
44.8 51.5 930 
502 2050 12100 
130 634 9940 

56 T 248 T 1620 T 
58.2 78.3 1400 
469 1130 10300 
238 809 13900 
99.6 U 99.6 U 1080 
91.7 118 2120 
256 394 5350 

81.2 J 112 1830 
259 U 259 U 259 L 

10 T 14.1 T 244 T 
33.2 47 988 
69.1 108 1910 
140 201 3370 

65.4 154 1310 
53.6 142 1400 

98.7 137 3370 
238 378 5980 
61.1 100 1630 
50.6 52.1 1410 
70.1 88.3 1620 
199 266 6040 
996 4150 24700 

2200 3630 64100 
214 689 7520 
92.7 163 4300 
589 833 15300 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

PCB_Congeners PCB_Congeners 
52663-73-7 40186-71-8 

2,2',33',4,5,6,6'- 2,2',33',4,5',6,6'-

Octachlorobiphenyl Octachlorobiphenyl 
PCB200 PCB201 

pg/g pg/g 

300 332 
151 160 

1860 1870 
345 649 
210 T 251 T 
192 199 

1650 1720 
582 1060 
145 99.6 U 
291 330 
786 858 

254 227 
259 U 259 U 

31.2 T 31.5 UT 
116 119 
236 246 
468 445 
199 220 
185 191 

385 443 
844 869 
213 223 
129 208 
204 217 
722 748 

3340 3860 
7R30 7690 

756 874 
438 479 

1930 2110 

PCB_Congeners 
2136-99-4 

2,2',3.3' ,5,5' ,6,6'-

Octachlorobiphenyl 
PCB202 

pglg 

529 
260 

2880 
3070 
440T 
306 

2640 
4180 
99.6 U 
481 

1180 

346 
259 U 

46.9 UT 
188 
372 
676 
338 
375 

777 
1280 

314 
384 
305 

1180 
6630 

12600 
1910 

960 
3020 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core pern Congener Data. 

AnaIyte Group rCB_Congeners PCB_Congeners 

CAS No 74472-52-9 74472-53-0 
2,2',3AA',5,6,6'- 2,3,3' AA' ,5,5' ,6-

Chemical Name Octachlorobiphenyl Octachlorobiphenyl 
Sample PCB# PCB204 PCB205 

Type Unit pg/g pg/g 
Sample ID Code Parent Samp]e 

LW2-C019-B2 FR LW2-C019-B1 2.53 U 85.7 
LW2-C025-B2 FR LW2-C025-B1 1.66 U 46.4 
LW2-C093-A N 12.4 U 548 
LW2-C093-B N 13.8 J 137 
LW2-C111-B2 FR LW2-C111-B 2.51 UT 54.3 T 
LW2-C184-B N 20.9 U 68.5 
LW2-C203-C N 25.3 U 510 
LW2-C207-B N 19.6 J 242 
LW2-C263-C N 99.6 U 49.4 J 
LW2-C277-C N 12U 89.3 
LW2-C293-B2 FR LW2-C293-B 12.6 U 233 
LW2-C302-B N 91.9 U 91.2 J 
LW2-C302-C N 259 U 259 U 
LW2-C327-D N 7.88 UT 10.1 T 
LW2-C342-B N 9.89 U 35.1 
LW2-C342-C N 10.3 U 70.2 
LW2-C366-C1 N 18.6 J 138 
LW2-C371-B N 2.47 U 59.3 
LW2-C377-E N 16.7 U 47 
LW2-C382-B N 12.6 U 96.4 
LW2-C397-C N 12.5 U 233 
LW2-C401-E N 24.7 U 77.1 
LW2-C409-C N 10.3 U 35.5 
LW2-C420-C N 10.4 U 81.8 
LW2-C431-B N 31.3 U 232 
LW2-C453-B N 15.5 U 1180 
LW2-C455-R N 644 1) 2610 
LW2-C455-C N 25.3 U 212 
LW2-C477-B N 12.6 U 103 
LW2-C494-C N 4.15 J 628 

OJ 
N 
--I 
0 
-->. 

0 
-l:>. 

------CD » 
Oz 
00 1'0 0 (J)1'0 
W(J) 
-l:>.W 

-l:>. 

PCB_Congeners PCB_Congeners PCB_Congeners 
40186-72-9 52663-79-3 52663-77-1 

22',33AA',5,5',6- 2,2',33AA',5,6,6'- 2,2',33,4,5,5',6,6'-

Nonachlorobiphenyl Nonachlorobiphenyl Nonachlorobiphenyl 
PCB206 PCB207 PCB208 

pg/g P!¥g P!¥g 

1580 169 425 
266 35.7 54.2 

5880 614 1480 
68100 2860 26600 

1400 T 142 T 371 T 
767 97.2 212 

9800 774 3060 
78300 3760 32800 

640 81.7 J 200 
804 104 206 e: 

1750 191 433 

2290 140 334 
269 259 U 259 e: 
152 UT 18.2 UI 46.3 e:I 
456 50.1 U 122 e: 
681 78.9 167 L 

2060 311 513 
743 90.6 207 

2230 168 745 

2010 220 498 
2140 237 491 

677 67.8 162 
533 67.4 157 e: 
528 69.5 116e: 

2490 268 553 
58400 3670 21300 
65200 5410 22800 
21300 1500 8410 

3010 329 705 
3400 427 575 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 

PCB_Congeners PCB_Congeners 
2051-24-3 1336-36-3 

2,2',33AA',5,5',6,6'- Polychlorinated 
Decachlorobiphenyl biphenyls 

PCB209 
pg/g pg/g 

597 1100000 
39 162000 

2390 4340000 
88100 730000 

669 T 338000 T 
629 188000 

9360 2830000 
92600 486000 

895 50500 
784 198000 

1750 400000 

7760 223000 
283 13600 
213 T 35100 T 
387 76500 
423 170000 

2000 695000 
945 425000 

40('0 64300 

1350 291000 
1410 571000 

510 888000 
84.7 U 237000 
224 316000 
774 1120000 

128000 5990000 
127000 36800000 
54200 591000 

821 506000 
353 953000 

PCB_Homologs 
27323-18-8 

Monochlorobiphenyl 

pglg 

2550 
78.6 

3790 
234 
499 T 
173 

10200 
181 
132 
275 
243 

310 
1830 
51.7 T 
230 
195 
411 
467 
16.7 U 
1120 
528 
285 
104 
905 

2050 
84200 

111000 
6010 

199 
875 
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LWG 
Lower Willamette GIOUp 

Table 4-1k. R2A Archived Sediment Core pern Congener Data. 

AnaIyte Group 
CAS No 

Chemical Name 
Sample PCB# 

Type Unit 
Sample ID Code Parent Samp]e 

LW2-COI9-B2 FR LW2-COI9-BI 
LW2-C025-B2 FR LW2-C025-BI 

LW2-C093-A N 
LW2-C093-B N 
LW2-C11I-B2 FR LW2-C11I-B 
LW2-CI84-B N 
LW2-C203-C N 
LW2-C207-B N 
LW2-C263-C N 
LW2-C277-C N 
LW2-C293-B2 FR LW2-C293-B 
LW2-C302-B N 
LW2-C302-C N 
LW2-C327-D N 
LW2-C342-B N 
LW2-C342-C N 
LW2-C366-CI N 
LW2-C371-B N 
LW2-C377-E N 
LW2-C382-B N 
LW2-C397-C N 
LW2-C401-E N 
LW2-C409-C N 
LW2-C420-C N 
LW2-C431-B N 
LW2-C453-B N 
T.W2-C4\5-R N 
LW2-C455-C N 
LW2-C477-B N 
LW2-C494-C N 

PCB_Homologs PCB_Homologs PCB_Homologs PCB_Homologs PCB_Homologs PCB_Homologs PCB_Homologs 
25512-42-9 25323-68-6 26914-33-0 25429-29-2 26601-64-9 28655-71-2 55722-26-4 

Dichlorobiphenyl Trichlorobiphenyl Tetrachlorobiphenyl Pentachlorobiphenyl Hexachlorobiphenyl Heptachlorobiphenyl Octachlorobiphenyl 

pg/g pg/g P!¥g pg/g P!¥g pg/g pg/g 

56000 230000 456000 232000 77800 33200 8650 
7380 17700 61400 32900 22000 15900 4130 

32300 110000 730000 1940000 1170000 287000 55400 
1420 36000 151000 186000 109000 36300 23400 

13600 T 72200 T 92100 T 78500 T 51500 r 19700 T 6910 T 
3830 25500 50200 43400 36400 21400 5680 

]7900 38500 426000 1220000 811000 232000 46700 
292 3670 41400 110000 120000 60800 35000 
199 U 264 3280 10300 17700 13500 3570 

1300 13600 43000 43600 52000 33600 8930 
652 7880 34100 70100 152000 107000 23500 

1870 22800 69100 44400 41600 25300 7050 
517 U 259 U 61 3340 4470 3370 616 
568 T 4680 T 11000 T 6970 T 6790 r 3690 T 918 T 
754 3210 13000 20400 22000 12200 3580 

1300 9680 34700 42700 45300 27100 7420 
9010 111000 281000 166000 71100 39600 13200 
6130 95000 162000 92200 41000 20300 5700 
38.7 722 2490 9640 22000 16800 5500 

1370 5350 51000 107000 76300 32500 11900 
2580 17900 82500 168000 172000 98600 24400 

26800 246000 398000 142000 39800 25400 6910 
748 9990 56600 86600 58700 18600 4660 

1210 6970 72900 119000 79800 27000 6790 
83900 352000 307000 140000 129000 82000 23300 

294000 2190000 1470000 690000 538000 397000 114000 
22:l0000 12700000 14200000 4450000 1670000 94:l000 24ROOO 

18500 66100 82300 101000 122000 82200 26700 
1810 10400 79300 215000 142000 37500 14400 

13900 50500 117000 174000 301000 231000 60400 
Notes: 
- For allloldb, ~ero i~ alway~ Lllied for Iloll-delt:cl~. If any of the value~ included ill a lulal are e~liIlla1ed (J qualified), then the lolal value i~ e~liIllaled (J qualified). If all allalyle~ ill a 

total are non-detects, then the highest detection limit is used for the total. A "T" qualifier is added to all results that are mathematically derived. 
- Coordinate system for geographic coordinates is Oregon State Plane NAD83 HARNIHPGN, IntI. Feet. 
- All concentration llllits are listed as dry weight. 

J Estimate. 
T 

C 

Value is an average or selected result (see Kennedy Jenks et al. 2004) 
Not detected at value shown. 

DO NOT QUOTE OR CITE 
This document is currently llllder review by US EPA 
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PCB_Homologs 
53742-07-7 

Nonachlorobiphenyl 

P!¥g 

2170 
356 

7980 
97600 

1920 T 
1080 

13600 
115000 

922 
1110 
2380 

2760 
269 
2]7 UT 

628 
927 

2880 
1040 
3150 

2730 
2870 

906 
758 
713 

3310 
83400 
93400 
31200 

4050 
4400 
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LWG 
Lower Willamette GIOUp 

Table 4-11. R2A Archived Sediment Core Dioxin/Furan Data. 

Analyte Group Dioxin_Furan_Homolog Dioxin_Furan_Homolog Dioxin_Furan_Homolog Dioxin_Furan_Homolog Dioxin_Furan_Homolog 
CAS No 41903-57-5 36088-22-9 34465-46-8 37871-00-4 3268-87-9 

Tetrachlorodibenzo-p- Pentachlorodibenzo-p- Hexachlorodibenzo-p- Hept3.chlorodibenzo-p- Octachlorodibenzo-p-

Sampl(' Ch('mical Nam(' dioxin homologs dioxin homologs dioxin homologs dioxin homologs dioxin 
Type Unit pg/g pg/g pg/g pgig pg/g 

Sample ID Code Parent Samp]e 

LW2-COII-C2 FR LW2-C011-CI 0,243 0598 5,0] 32,6 16O 
LW2-COI5-B N 0,097 0,0]5 U 4,53 33,1 215 
LW2-COI9-B2 FR LW2-COI9-BI 0,225 0,032 U 5,32 33,1 123 
LW2-C025-B2 FR LW2-C025-BI 0,134 0.22 2,07 15,2 60.9 
LW2-C060-A N 0,241 0.237 3,34 26,2 82,5 
LW2-C067-A N 0,007 U 1,59 48 347 830 
LW2-C067-B N 0,067 U 2.33 55,2 396 1170 
LW2-C093-A N 2A 5,05 30,9 175 684 
LW2-C093-B N 5,36 8.22 37,7 208 1000 
LW2-C11I-A2 FR LW2-C11 I-A 1,33 Ll8 152 142 769 
LW2-C11I-lJ2 tK LW2-C11I-lJ 6,14 8.07 48,7 326 2U20 J 
LW2-C112-B N 0,394 1,23 l3,5 III 477 
LW2-C133-C N 0.123 0,785 8.29 104 175 
LW2-C136-B N 0,721 T 1.57 T 13,8 T 126 T 428 IT 
LW2-C136-C N 3,72 6.22 35A 285 1980 J 
LW2-CI44-A N 0,07 0,0]2 U 0,02 U 4,67 16,2 J 
LW2-CI44-B N 0,827 T L68 T IL6 T 66,9 T 317 T 
LW2-CI44-D N 0,0] U 0,06 0,634 4,99 28 
LW2-CI96-A N 0,525 1.35 lO,6 8L1 409 
LW2-CI9G-B N 0,197 0,325 3,13 23.8 126 
LW2-CI96-C N 0,007 U 0,009 U 0.692 4,83 24.8 
LW2-C203-C N 3,78 5,22 2(i,6 196 R45 
LW2-C215-B N 0,0] U 0,058 Ll2 7,34 32A 
LW2-C232-B N 0,0]1 U 0,0]6 U 0,272 L85 lO,026 U 
LW2-C277-C N 2,27 4.12 44,7 471 2380 J 
LW2-C290-A N 0,101 0,118 2,92 31,3 134 
LW2-C290-B N OA89 0,755 5,31 43.3 201 
LW2-C290-D N 0,007 U 0,006 U 0,184 0,845 3,157 U 
LW2-C291-A N 0,624 1.7 l7,9 108 439 
LW2-C291-B N 0,357 L88 17,3 174 609 J 
LW2-C291-C N 1,58 5,87 64,1 492 2340 J 
LW2-C293-B2 FR LW2-C293-B 4,28 523 47,8 497 2130 
LW2-C302-B N L21 1.52 33,3 19O 893 
LW2-C302-C N OAI4 U 288 4280 30500 28100 
LW2-C314-D N 0,351 0,349 3.22 27,6 84,6 
LW2-C327-D N L03 L08 5,99 42 167 

OJ 
N 
--I 
0 DO NOT QUOTE OR CITE 

-->. This document is currently under review by US EPA 

0 
.j::>.. ..-... 
CD » 
Oz 
00 
1'0 0 (J)1'0 
W(J) 
(J)W 

(J) 

Dioxin_Furan_Homolog Dioxin_Furan_Homolog 
30402-14-3 30402-15-4 

Tetrachlorodibenzofuran Pentachlorodibenzofuran 

homologs homologs 

pg/g pg/g 

8A6 3,56 
2A2 2A8 
5,78 2,88 
3,03 3,53 

L6 L56 
1,31 1,76 
2,11 2,99 
22A 26,2 
252 45,8 

4,8 8A3 
20 48,5 

L72 5,08 

L89 4,08 
IOAT l2,1 T 
85,1 258 

OJ U 0,12 
72T 8,33 T 

0,984 4,38 
2,05 6,81 
L81 2,87 

0,013 U 0.402 
37,7 RR,l 

0,008 U OA29 
0,013 U 0,159 

145 27,1 

OA94 1,31 

L92 3,78 
0,008 U 0,006 U 
0,846 4,04 

L02 5,84 
6A3 25,7 
132 39,5 
57,7 98,6 
17A 107 
105 19,3 
25,9 23.2 
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Dioxin_Furan_Homolog Dioxin_Furan 
55684-94-1 38998-' 

Hexachlorodibenzofuran Heptachlorodi 
homologs homol 

pg/g pg/j 

3.95 8,06 
4.13 8,0] 

3.76 5,8 

3.18 2,97 
L87 2,69 
604 12 
8.57 26,1 
33,6 48,3 

672 139 
19,3 59,5 
117 256 

15 27.7 

6.13 7,65 
19,5 T 25,7 
218 169 

OA43 124 
18 T 20,8 

29,3 22,1 
15,5 35,1 
0,2 12.7 

1.26 3,1 
R8,1 16R 
L07 L67 

0,321 0,748 
96 202 

4.99 9,92 

9.32 14,8 
0,036 0228 

14A 27.6 

18A 27,9 
73,6 96,3 
114 221 
12O 103 
12O 142O 

2L1 12.3 
232 21A 
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LWG 
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Table 4-11. R2A Archived Sediment Core Dioxin/Furan Data. 

Analyte Group Dioxin_Furan_Homolog Dioxin_Furan_Homolog Dioxin_Furan_Homolog Dioxin_Furan_Homolog Dioxin_Furan_Homolog 
CAS No 41903-57-5 36088-22-9 34465-46-8 37871-00-4 3268-87-9 

Tetrachlorodibenzo-p- Pentachlorodibenzo-p- Hexachlorodibenzo-p- Hept3.chlorodibenzo-p- Octachlorodibenzo-p-

Sampl(' Ch('mical Nam(' dioxin homologs dioxin homologs dioxin homologs dioxin homologs dioxin 
Type Unit pg/g pg/g pg/g pgig pg/g 

Sample ID Code Parent Samp]e 

LW2-C334-D N 3A9 3A1 2,51 2,58 7A02 U 
LW2-C335-E N 0,0]5 U 0,O]4U 0,013 U 0341 1,329 U 
LW2-C342-B N 0,066 0,061 2,12 19,6 95,7 
LW2-C342-C N OA82 1,23 8,74 65 310 
LW2-C348-A N ],02 0,09 U 6,17 96,6 361 
LW2-C348-B N 6.21 2.22 42 319 1960 J 
LW2-C366-C1 N 2,62 Ll6 25,8 191 850 
LW2-C377-D N 5,05 5,19 24,8 174 830 
LW2-C382-B N 0,511 0,658 8,79 74,9 399 
LW2-C405-B N 0,376 1A1 9 67,1 302 
LW2-C417-C N 1A7 4,01 28,7 185 1060 
LW2-C426-A N Ll6 2.95 24,9 248 1580 
LW2-C430-C N ],87 2.44 27,6 351 3000 J 
LW2-C431-B N 8,28 19.7 136 957 6230 J 
LW2-C453-B N 10 9.26 63,1 847 6080 J 
LW2-C455-B N 138 120 987 11700 183000 
LW2-C455-C N 16,5 4],9 95,8 978 5190 J 
LW2-C494-C N 0,254 0,702 6,19 36,2 200 

OJ 
N 
--I 
0 DO NOT QUOTE OR CITE 

-->. This document is currently under review by US EPA 

0 
.j::>.. ..-... 
CD » 
Oz 
00 1'0 0 (J)1'0 
W(J) 
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Dioxin_Furan_Homolog Dioxin_Furan_Homolog 
30402-14-3 30402-15-4 

Tetrachlorodibenzofuran Pentachlorodibenzofuran 

homologs homologs 

pg/g pg/g 

803 52,5 
0,0]2 U 0,0]1 U 
0,209 0,83 

2,75 5,6 

138 583 
2130 3170 

271 398 
293 76,7 
2,01 6,57 
3,23 5.21 
l2,8 18,7 
5,07 8,58 
9,77 19,6 
26A 48,8 

415 33,5 
394 399 

7Ll 132 
],86 4,98 
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Dioxin_Furan_Homolog Dioxin_Furan 
55684-94-1 38998-' 

Hexachlorodibenzofuran Heptachlorodi 
homologs homol 

pg/g pg/j 

7.23 2,92 
0,0]1 U 0,023 
4.57 833 
l2,7 21,2 

793 308 
3480 1850 

500 252 
127 127 

26,7 109 
11,3 2Ll 
34,1 77.2 

23.2 89,5 
57.2 299 
151 234 

963 495 
1130 966 

186 680 
7.29 ILl 
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Table 4-11. R2A Archived Sediment Core Dim 

Analyte Group _Homolog 

CAS No 5-3 

enzofuran 

Sampl(' Ch('mical Nam(' g' 
Type Unit 

Sample ID Code Parent Sample 

LW2-COll-C2 FR LW2-COll-Cl 
LW2-C015-B N 
LW2-C019-B2 FR LW2-C019-Bl 
LW2-C025-B2 FR LW2-C025-Bl 
LW2-C060-A N 
LW2-C067-A N 
LW2-C067-B N 
LW2-C093-A N 
LW2-C093-B N 
LW2-Clll-A2 FR LW2-Clll-A 
LW2-Clll-lJ2 tK LW2-Clll-lJ 
LW2-C1l2-B N 
LW2-C133-C N 
LW2-C136-B N T 
LW2-C136-C N 
LW2-C144-A N 
LW2-C144-B N T 
LW2-C144-D N 
LW2-C196-A N 
LW2-Cl9G-B N 
LW2-C196-C N 
LW2-C203-C N 
LW2-C215-B N 
LW2-C232-B N 
LW2-C277-C N 
LW2-C290-A N 
LW2-C290-B N 
LW2-C290-D N 
LW2-C291-A N 
LW2-C291-B N 
LW2-C291-C N 
LW2-C293-B2 FR LW2-C293-B 
LW2-C302-B N 
LW2-C302-C N 
LW2-C314-D N 
LW2-C327-D N 
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Table 4-11. R2A Archived Sediment Core Dim 

Analyte Group _Homolog 

CAS No 5-3 

enzofuran 

Sampl(' Ch('mical Nam(' g' 
Type Unit 

Sample ID Code Parent Sample 

LW2-C334-D N 
LW2-C335-E N U 
LW2-C342-B N 
LW2-C342-C N 
LW2-C348-A N 
LW2-C348-B N 
LW2-C366-CI N 
LW2-C377-D N 
LW2-C382-B N 
LW2-C405-B N 
LW2-C417-C N 
LW2-C426-A N 
LW2-C430-C N 
LW2-C431-B N 
LW2-C453-B N 
LW2-C455-B N 
LW2-C455-C N 
LW2-C494-C N 
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Table 4-11. R2A Archived Sediment Core DimxinIFuran Data. 

Analyte Group Dioxin_Furan_Homolog Dioxins_Furans 
CAS No 39001-02-0 1746-01-6 

2,3,7,8-
Tetrachlorodibenzo-p-

Sampl(' Ch('mical Nam(' Odachlorodibenzofllran dioxin 
Type Unit pg/g pg/g 

Sample ID Code Parent Sample 

LW2-COII-C2 FR LW2-COll-CI 5.862 U 0.058 U 
LW2-COI5-B N 6.638 U 0.012 U 
LW2-COI9-B2 FR LW2-COI9-BI 3.03 0.045 U 
LW2-C025-B2 FR LW2-C025-BI 3.282 U 0.017 U 
LW2-C060-A N 2.919 U 0.012 U 
LW2-C067-A N 10.8 0.007 U 
LW2-C067-B N 27.7 0.067 U 
LW2-C093-A N 35.8 0.172 J 
LW2-C093-B N 104 0.18 U 
LW2-Clll-A2 FR LW2-Clll-A 75.8 0.Q28 U 
LW2-Clll-lJ2 tK LW2-Clll-lJ 233 0.297 J 
LW2-C1l2-B N 23.6 0.077 U 
LW2-C133-C N 5.772 U 0.022 U 
LW2-C136-B N 13.789 UIT 0.102 UT 
LW2-C136-C N 195 0.272 J 
LW2-CI44-A N 1.365 U 0.013 U 
LW2-CI44-B N 21.8 T 0.138 UT 
LW2-CI44-D N 9.38 om U 
LW2-CI96-A N 30.6 0.018 U 
LW2-CI9G-B N 943 0.01 U 
LW2-CI96-C N 1.763 U 0.007 U 
LW2-C20:l-C N 111 o.on 1) 

LW2-C215-B N 0.999 U om U 
LW2-C232-B N 0.734 U 0.011 U 
LW2-C277-C N 158 0.194 J 
LW2-C290-A N 6.547 U 0.006 U 
LW2-C290-B N 10.163 U 0.056 J 
LW2-C290-D N 0.305 U 0.007 U 
LW2-C291-A N 20.9 0.013 U 
LW2-C291-B N 17.1 J 0.049 U 
LW2-C291-C N 51.9 0.104 U 
LW2-C293-B2 FR LW2-C293-B 172 0.182 U 
LW2-C302-B N 121 0.048 U 
LW2-C302-C N 899 12.8 J 
LW2-C314-D N lOA 0.01 U 
LW2-C327-D N 22.6 0.22 J 

OJ 
N 
--I 
0 
-->. 

0 
.J::>. ,..-... 

CD » 
Oz 
00 1'0 0 (J)1'0 
.J::>.(J) 
O.J::>. 

0 

Dioxins_Furans Dioxins_Furans Dioxins_Furans 
40321-76-4 39227-28-6 57653-85-7 

1,2,3,7,8- 1,2,3.4,7,8- 1,2,3,6,7,8-
Pentachlorodibenzo-p- Hexachlorodibenzo-p- Hexachlorodibenzo-p-

dioxin dioxin dioxin 
pg/g pg/g pg/g 

0.066 U 0.082 U 0.678 J 
0.015 U 0.064 J 0.645 J 
0.032 U 0.142 J 0.759 J 

0.02 U 0.049 J 0.312 J 
0.015 U 0.037 J 0.305 J 
0.093 J 0.409 J 2.56 

0.213 J 0.515 U 4.64 
0.567 J 0.544 J 5.17 
0.816 J 0.719 J 5.71 
0.238 J 0.449 J 2.44 
0.754 J 1.09 J 6.52 

0.16 J 0.212 J 3.21 
0.092 J 0.101 J 1.12 J 
0.199 IT 0.26 IT 1.91 IT 
0.548 J 0.671 J 5.62 
0.012 U 0.Q2 U 0.022 U 
0.224 IT 0.276 IT 1.98 IT 
om U om U 0.083 J 

0.169 J 0.16 U 1.8 
0.038 U 0.051 J 0.369 J 
0.009 U 0.008 U 0.13 J 
0.447.T 0.442.T 3.29 

0.007 U 0.023 J 0.208 J 
0.016 U 0.015 U 0.018 U 
0.374 J 0.628 J 7.49 
om U 0.054 J 0.534 J 

0.067 J 0.094 J 0.872 J 
0.006 U 0.01 U 0.011 U 
0.353 U 0.661 J 2.96 

0.256 J 0.331 J 3.69 
0.63 J 1.17 J 13.8 

0.449 J 0.78 J 6.76 
0.275 U 0.389 J 2.07 

32.3 J IO.4J 142 J 
0.008 U 0.039 J 0.295 J 
0.223 J 0.093 J 0.728 J 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA 

Dioxins_Furans Dioxins_Furans 
19408-74-3 35822-46-9 

1,2,3,7,8,9- 1,2,3.4,6,7,8-
Hexachlorodibenzo-p- Heptachlorodibenzo-p-

dioxin dioxin 
pg/g pg/g 

0.322 J 13.3 
0.309 J 13.9 

0.32 J 12.2 
0.142 J 7.07 
0.136 J 11.3 

2.44 143 
3.38 170 

2.2 87.4 
2.79 101 
1.27 J 67.5 
2.61 165 

0.796 J 57.8 
0432 J 21.6 

0.85 IT 44.7 IT 
2.01 128 

0.019 U 2.08 
lIT 34.2 T 

0.047 J 2.1 
0475 J 37.6 

0.15 J 9.85 
0.047 U 2.25 
oon 1) 90.7 
0.092 J 3.52 
0.016 U 1.01 U 

2.15 216 
0.009 U 14 

0.35 J 19.7 
0.01 U 0.359 U 
2.25 52.4 
1.39 J 66.6 J 
3.79 249 
2.37 202 

0.839 J 82.1 J 
39.7 J 5460 

0.254 J 13.5 
0.342 J 17.7 

Dioxins_Furans 
51207-31-9 

2,3,7,8-

Portland Harbor RIlFS 
ROlllld 2A Archived Core Sediment 
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May 8, 2006 

DRAFT 

T etrachlorodibenzofuran 

pg/g 

0.626 
0.331 U 
0.694 
0.254 
0.373 
0.172 U 
0.409 U 

1.7 
1.67 

0.866 
2.1 

0.287 U 
0.885 

1.88 IT 
27.4 

0.1 U 
2.59 IT 

0.424 
0.655 
0.447 
0.013 U 

1.Vi 

0.063 U 
0.013 U 

5.38 
0.099 
0.225 J 
0.008 U 
0.275 J 
0.477 
0.786 

1.71 
37.8 
18.9 
3.82 
7,99 

50f8 



LWG 
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Table 4-11. R2A Archived Sediment Core DimxinIFuran Data. 

Analyte Group Dioxin_Furan_Homolog Dioxins_Furans 
CAS No 39001-02-0 1746-01-6 

2,3,7,8-
Tetrachlorodibenzo-p-

Sampl(' Ch('mical Nam(' Odachlorodibenzofllran dioxin 
Type Unit pg/g pg/g 

Sample ID Code Parent Sample 

LW2-C334-D N 2.644 U 1.37 
LW2-C335-E N 0.148 U 0.015 U 
LW2-C342-B N 4.887 U 0.007 U 
LW2-C342-C N 16.06 U 0.036 U 
LW2-C348-A N 262 0.026 U 
LW2-C348-B N 1950 J 0.454 
LW2-C366-C1 N 221 0.102 U 
LW2-C377-D N 105 0.296 J 
LW2-C382-B N 91.4 0.008 U 
LW2-C405-B N 18.6 0.049 U 
LW2-C417-C N 102 0.191 J 
LW2-C426-A N 141 0.168 J 
LW2-C430-C N 378 0.179 U 
LW2-C431-B N 132 1.46 
LW2-C453-B N 988 5.51 
LW2-C455-B N 18800 83.6 
LW2-C455-C N 900 2.16 
LW2-C494-C N 10.399 U 0.041 U 

OJ 
N 
--I 
0 
-->. 

0 
.J::>. ,..-... 

CD » 
Oz 
00 
1'0 0 (J)1'0 
.J::>.(J) 
-->'.J::>. 

-->. 

Dioxins_Furans Dioxins_Furans Dioxins_Furans 
40321-76-4 39227-28-6 57653-85-7 

1,2,3,7,8- 1,2,3.4,7,8- 1,2,3,6,7,8-
Pentachlorodibenzo-p- Hexachlorodibenzo-p- Hexachlorodibenzo-p-

dioxin dioxin dioxin 
pg/g pg/g pg/g 

2.02 0.088 J 1.12 
0.014 U 0.013 U 0.014 U 

0.03 U 0.041 J 0.473 J 
0.112 J 0.155 J 1.41 J 

0.09 U 0.081 U I.372U 
0.218 U 1.255 U 6.51 
0.108 U 0.574 J 3.93 
0.489 J 0.595 J 3.79 
0.093 J 0.132 J 1.44 
0.201 J 0.279 J 1.62 
0.375 J 0.5n J 4.25 
0.344 J 0.553 J 3.56 
0.345 J 0.488 J 3.9 

3 2.49 23.6 

1.34 J 1.32 J 9.92 
20.6 16.2 171 
1.58 J 1.7 15.7 

0.109 J 0.123 J 0.797 J 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA 

Dioxins_Furans Dioxins_Furans 
19408-74-3 35822-46-9 

1,2,3,7,8,9- 1,2,3.4,6,7,8-
Hexachlorodibenzo-p- Heptachlorodibenzo-p-

dioxin dioxin 
pg/g pg/g 

0.337 J 1.25 J 
0.013 U 0.148 U 
0.148 J 11.5 
0.639 J 31 
0.815 J 36.6 
2.695 U 148 

1.78 90.7 
1.88 85 

0.545 J 40 
0.792 J 36.1 

2.12 g7.8 

1.88 J 112 
1.77 165 
10.6 462 
6.34 429 
85.3 10800 
6.42 423 

0.481 J 17.8 

Dioxins_Furans 
51207-31-9 

2,3,7,8-
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T etrachlorodibenzofuran 

pg/g 

3.92 
0.012 U 
0.121 U 
0.285 J 

60.7 
613 

81.4 
6.58 

0.127 U 
0.326 

OAg 
0.88 

0.847 
1.54 
1.33 
34.3 
1.57 

0.219 J 
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Table 4-11. R2A Archived Sediment Core DimxinIFuran Data. 

Analyte Group Dioxins_Furans Dioxins_Furans 
CAS No 57117-41-6 57117-31-4 

1,2,3,7,8- 2,3,4,7,8-
Sampl(' Ch('mical Nam(' Pentachlorodibenzofllran Pentachlorodibenzofllran 

Type Unit pg/g pg/g 
Sample ID Code Parent Sample 

LW2-C011-C2 FR LW2-C011-C1 0.313 ) 0.336 U 
LW2-COI5-B N 0.131 ) 0.159 ) 
LW2-COI9-B2 FR LW2-COI9-B1 0.201 ) 0.413 ) 
LW2-C025-B2 FR LW2-C025-B1 0.009 U 0.171 ) 
LW2-C060-A N 0.238 ) 0.138 ) 
LW2-C067-A N 0.127 ) 0.112 ) 
LW2-C067-B N 0.39 ) 0.28 ) 
LW2-C093-A N 1.04 ) 1.06 ) 
LW2-C093-B N 1.82 ) 1.47 ) 
LW2-C111-A2 FR LW2-C1I1-A 0.589 ) 0.463 ) 
LW2-C111-lJ2 tK LW2-C1I1-lJ 6.9 2.55 
LW2-CI12-B N 0.298 ) 0.214 ) 
LW2-C133-C N 0.718 ) 0.322 J 
LW2-C136-B N 1.77 IT 0.762 IT 
LW2-C136-C N 75.4 29.5 
LW2-CI44-A N 0.012 U 0.013 U 
LW2-CI44-B N 2.08 IT 0.867 IT 
LW2-CI44-D N 2.62 0.333 ) 
LW2-CI96-A N 0.486 ) 0.318 ) 
LW2-CI9G-B N 0.369 ) 0.197 ) 
LW2-CI96-C N 0.057 ) 0.009 U 
T.W2-C20:l-C N l.09 J U4J 
LW2-C215-B N 0.008 U 0.008 U 
LW2-C232-B N 0.008 U 0.01 U 
LW2-C277-C N 3.05 1.9 
LW2-C290-A N 0.088 ) 0.082 ) 
LW2-C290-B N 0.458 ) 0.158 U 
LW2-C290-D N 0.006 U 0.006 U 
LW2-C291-A N 0.216 ) 0.224 ) 
LW2-C291-B N 0.259 ) 0.247 ) 
LW2-C291-C N 1.14 ) 0.867 ) 
LW2-C293-B2 FR LW2-C293-B 2.57 2.55 
LW2-C302-B N 46.9 16.5 
LW2-C302-C N 50.1 ) 19.5 ) 
LW2-C314-D N 7.87 2.74 
LW2-C327-D N 7.27 3.42 

OJ 
N 
--I 
0 ....... 
0 
.J::>. ,..-... 

CD » 
Oz 
00 
1'0 0 (J)1'0 
.J::>.(J) 
1'0.J::>. 

1'0 

Dioxins_Furans Dioxins_Furans Dioxins_Furans 
70648-26-9 57117-44-9 72918-21-9 

1,2,3,4,7,8- 1,2,3,6,7,8- 1,2,3,7,8,9-

Hexachlorodibenzofuran Hexachlorodibenzofllran Hexachlorodibenzofuran 

pg/g pg/g pg/g 

0.935 ) 0.384 ) 0.082 U 
0.317 ) 0.209 ) 0.028 U 
0.062 U 0.073 U 0.073 U 
0.445 ) 0.158 ) 0.012 U 
0.321 ) 0.14 ) 0.015 U 
0.309 ) 0.131 ) 0.036 U 
0.861 ) 0.419 ) 0.117 U 

2.69 3.19 0.057 ) 
5.11 6.16 0.092 ) 

1.5 ) 0.604 ) 0.054 U 
15.1 6.98 0.254 J 

0.834 ) 0.419 ) 0.023 U 
1.3 ) 0.441 ) 0.02 U 

2.86 IT 1.49 IT 0.0735 IT 
101 27.4 0.743 ) 

0.083 U 0.017 U 0.018 U 
6.76 IT 1.3 IT 0.085 IT 
15.5 9.28 0.224 ) 
l.l) 0.644 ) 0.015 U 

1.02 ) 0.348 ) 0.018 U 
0.129 ) 0.065 ) 0.011 U 

4.11 :l.1i5 0.021i 1) 

0.072 ) 0.042 ) 0.005 U 
0.013 U 0.016 U 0.015 U 

6.81 2.28 0.223 ) 
0.542 ) 0.144 U 0.008 U 

1.92 0.556 ) 0.026 U 
0.006 U 0.007 U 0.007 U 

1.23 ) 0.407 ) 0.027 U 
1.28 ) 0.433 ) 0.026 U 
4.3 1.68 ) 0.125 ) 

15.2 4.08 0.202 ) 
63.5 ) 17.4 ) 0.056 U 
17.7 ) 19 ) 1.54 ) 
11.7 2.87 0.007 U 
10.6 2.85 0.116 ) 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA 

Dioxins_Furans Dioxins_Furans 
60851-34-5 67562-39-4 

2,3,4,6,7,8- 1,2,3,4,6.7,8-
Hexachlorodibenzofman Heptachlorodibenzofllran 

pg/g pg/g 

0.336 ) 2.34 
0.181 ) 2.32 
0.082 U 2.12 
0.088 ) 1.078 U 
0.061 ) 0.894 ) 
0.1D9 ) 3.46 
0.288 ) 6.91 
0.649 ) 17.4 

1.2 ) 54.2 
0.264 U 15.2 

1.26 J 88.4 
0.443 ) 7.3 
0.122 U 2.4 

0.126 IT 7.6 IT 
6.27 57.3 

0.018 U 0.459 ) 
0.354 IT 8.47 T 
0.966 ) 16.6 

0.2 ) 11.5 
0.087 ) 3.95 
0.Q48 U 1.01 ) 

2.2:l 1i1.4 
0.021 ) 0.557 U 
0.014 U 0.308 U 
0.738 ) 48.1 

0.07 ) 2.61 
0.121 ) 4.34 
0.007 U 0.09 U 
0.449 ) 7.67 

0.59 ) 8.11 ) 
2.D7 28.7 
1.23 ) 58.5 
4.58 46.9 ) 
3.28 ) 117) 

0.523 ) 5.63 
0.619 ) 8.57 
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Dioxins_Furans 
55673-89-7 

1,2,3,4,7,8,9-
Hephchlorodibenzofuran 

pg/g 

0.224 ) 
0.153 ) 
0.063 U 
0.096 U 
0.073 U 
0.188 ) 
0.368 ) 
0.874 ) 

1.91 ) 
0.982 ) 
4.38 

0.346 ) 
0.316 ) 
0.975 IT 

10.1 
0.036 U 

1.48 IT 
3.08 

0.416 ) 
0.334 ) 
0.051 ) 

1.79 
0.014 U 
0.026 U 

3.35 
0.218 ) 
0.366 ) 
0.019 U 
0.478 ) 
0.485 ) 

1.58 ) 
4.91 
12.3 ) 
10.3 ) 
1.95 
2.12 
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Table 4-11. R2A Archived Sediment Core DimxinIFuran Data. 

Analyte Group 
CAS No 

Sampl(' Ch('mical Nam(' 
Type Unit 

Sample ID Code Parent Sample 

LW2-C334-D N 
LW2-C335-E N 
LW2-C342-B N 
LW2-C342-C N 
LW2-C348-A N 
LW2-C348-B N 
LW2-C366-C1 N 
LW2-C377-D N 
LW2-C382-B N 
LW2-C405-B N 
LW2-C417-C N 
LW2-C426-A N 
LW2-C430-C N 
LW2-C431-B N 
LW2-C453-B N 
LW2-C455-B N 
LW2-C455-C N 
LW2-C494-C N 

Dioxins_Furans Dioxins_Furans Dioxins_Furans Dioxins_Furans Dioxins_Furans Dioxins_Furans Dioxins_Furans 
57117-41-6 57117-31-4 70648-26-9 57117-44-9 72918-21-9 60851-34-5 67562-39-4 

1,2,3,7,8- 2,3,4,7,8- 1,2,3,4,7,8- 1,2,3,6,7,8- 1,2,3,7,8,9- 2,3,4,6,7,8- 1,2,3,4,6.7,8-
Pentachlorodibenzofllran Pentachlorodibenzofllran Hexachlorodibenzofuran Hexachlorodibenzofllran Hexachlorodibenzofuran Hexachlorodibenzofman Heptachlorodibenzofllran 

pg/g pg/g pg/g pg/g pg/g pg/g pg/g 

1.43 2.01 0.983 J 0.984 J 0.022 U 0.756 J 1.71 
0.009 U 0.011 U 0.011 U 0.012 U 0.012 U 0.014 U 0.Q45 U 

0.04 U 0.044 J 0.215 J 0.083 U 0.014 U 0.123 J 2.18 
0.281 J 0.206 J 1.05 J 0.447 J 0.027 U 0.386 J 6.42 

269 76.8 492 146 5.62 2004 177 
1240 521 2050 604 22 90.9 942 

170 49.2 289 89.5 3.83 11.3 129 
26.1 6.14 56.1 15.3 0.601 J 1.81 39.1 

0.092 J 0.18 J 0.647 J 0.948 J 0.135 J 0.841 4204 
0.177 J 0.233 J 0.64 J 0.371 J 0.028 J 0.198 J 5.92 
0.356 J 0.437 J 2.85 l.Y6 0.145 J 0.528 J 26.2 

0.22 J 0.349 J 1.21 J 0.794 J 0.057 J 0.375 J 21.9 
0.887 J 0.676 J 2.36 2.51 0.079 J 1.62 J 68 

1.83 2.22 10.5 6.08 0.259 J 3.01 76.8 
0.811 J 0.798 J 3043 2.03 0.083 U 2.48 96.3 

16.783 U 29.9 59.9 23 0.026 U 17.3 924 
1 J 1.98 6.87 8.9 0.202 J 2.08 182 

0.067 J 0.14 J 0.32 J 0.2 J 0.027 U 0.145 J 2.96 
Notes: 

- For all totals, zero is always used for non-detects. If any of the values included in a total are estimated (J quabtied), then the total value is estimated (J qualified). If all analytes in a 
total are non-detects, then the highest detection limit is used for the total. A "T" qualifier is added to all results that are mathematically derived. 

- Coordinate system for geographic coordinates is Oregon State Plane NAD83 lIARNIIIPGN, IntI. Peet. 

- All concentration llllits are listed as dry weight. 

J Estimate. 
T 

C 

Value is an average or selected result (see KeIll1edy Jenks et al. 2004). 
:'-Tot detected at value shown. 
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1. INTRODUCTION 

This report summarizes the data quality of analyses performed on archived subsurface 
( core) sediment samples collected during Round 2 of the Portland Harbor remedial 
investigation and feasibility study (RIfFS), Samples were collected during multiple 
field efforts in the summer and fall of2004 (hereafter referred to as Round 2A), A 
portion of each of the core sediment samples was frozen and archived for possible 
future analyses, in accordance with the core sediment sampling approach in the Round 2 
Field Sampling Plan for Sediment Sampling and Benthic Toxicity Testing (Integral et 
at 2004), 

At the request of the US, Environmental Protection Agency (EPA), a subset of Round 2 
archived core sediment samples was analyzed for conventionals, metals, butyltins, 
organochlorine pesticides, semivolatile organic compounds (SVOCs), petroleum 
hydrocarbons, polychlorinated biphenyl (PCB) Aroclors and congeners, and 
polychlorinated dibenzo-p-dioxins and furans (PCDDfFs), These archived core sediment 
samples were analyzed according to the sample preparation and analytical procedures in 
the Round 2 Quality Assurance Project Plan (QAPP; Integral and Windward 2004), and 
the Round 2 QAPP Addendum 2: PCB Congener Analysis in Sediment Samples, 
(Integral 2004), Deviations from the QAPP and QAPP Addendum 2 are noted in 
Section 3 A of the main body of this report, 

Columbia Analytical Services (Kelso, W A; Houston, TX) completed analyses for 
conventionals, metals, butyltins, organochlorine pesticides, SVOCs, petroleum 
hydrocarbons, PCB Aroclors, and PCDD/Fs, Alta Analytical (EI Dorado Hills, CA) 
completed analyses for PCB congeners, Archived core sediment samples were prepared 
and analyzed by methods detailed in Table A-I, 
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2. DATA QUALITY AND USABILITY 

Data generated in the field and at the laboratories were verified and validated according 
to the criteria and procedures described in the Round 2 QAPP, and QAPP Addendum 2 
(Integral and Windward 2004, Integral 2004), Data quality and usability were evaluated 
based on the results of the data validation and the data quality objectives for the Round 
2 data. The performance criteria in the QAPP included project analytical goals for 
precision, accuracy, representativeness, completeness, and comparability (PARCC) of 
the Round 2 data. 

The precision, accuracy, representativeness, and comparability of the data were 
assessed during data validation, as described in the Data Validation section below and 
in the Round 2 QAPP. Completeness is calculated by comparing the total number of 
acceptable data (non-rejected data) to the total number of data points generated. 
Completeness for the Round 2 archived core sediment data is summarized by parameter 
group in Table A-2. Completeness was >99% overall, which exceeds the QAPP 
completeness objective of95%. 

2.1. DATA VALIDATION 

Data validation was conducted as required by the Round 2 QAPP (Integral and 
Windward 2004) and is summarized in Section 3.2 of the main body of this report. The 
data validation subcontractor for the Round 2 archived core sediment data was 
EcoChem, Inc., located in Seattle, W A. Data verification and validation was conducted 
in accordance with Guidance on Environmental Data Ver(fication and Validation (EPA 
2002a). Data verification and validation for organic compounds and metals was 
completed according to methods described in the EPA guidance for data review (EPA 
1995,1996, 1999b, 2002b). As required by the Round 2 QAPP and QAPP Addendum 
2 (Integral and Windward 2004, Integral 2004), approximately 10% of the archived core 
sediment data were fully validated, and the remaining data were subjected to Level 3 
data validation, which includes the evaluation and assessment of the sample results and 
applicable quality control results reported by the laboratory. The following 
deliverables were reviewed during Level 3 and full data validation: 

• The case narrative discussing analytical problems (if any) and procedures 

• Chain-of-custody documentation and laboratory sample receipt logs 

• Instrument calibration results 

• Method blank results 

• Results for laboratory quality control samples required by the referenced method 
including laboratory control sample/laboratory control sample duplicate 
analyses, matrix spike/matrix spike duplicate (MS/MSD) analyses, and surrogate 
recovenes 
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• Results for field quality control samples (i,e" field duplicates, and field split 
samples) 

• Analytical results for the archived core sediment samples, 

In addition to review and assessment of the documentation identified above, full 
validation included verification of reported concentrations of the results for field 
samples and quality control samples, verification of intermediate transcriptions, and 
review of instrument data, such as mass spectra, to verify analyte identification 
procedures, The EcoChem data validation reports are provided in Appendix C 

Data qualifiers were assigned during data validation if applicable control limits were not 
met, in accordance with the US, EPA data validation guidelines (EPA 1995, 1996, 
1999b, 2002b) and the quality control requirements included in the referenced methods 
(ASTM 2003, EPA 2006, Krone et aL 1989, Plumb 1981, PSEP 1986), The quality 
control limits for surrogate spikes, MSfMSD samples, laboratory control samples, and 
ongoing precision and recovery for the laboratories are summarized in Tables A-3 and 
A-4, The data validation qualifiers and definitions are summarized in Table A-5, Data 
quality reports and a tabular summary of qualified data generated by EcoChem are 
included in Appendix C and Appendix B, respectively, 

2.2. DATA QUALITY 

The EcoChem data validation reports (Appendix C) provide detailed information on the 
data quality issues and data validation qualifiers for each parameter group for each 
laboratory data package, A summary of the qualified data by parameter group, with the 
reasons for qualification, is included in Table A-6, 

The discussion below includes a comparison of the reported detection limits to the 
detection limits specified in the Round 2 QAPP and QAPP Addendum 2 (Integral and 
Windward 2004, Integral 2004), followed by a summary of the qualified data for each 
parameter group and any limitations to the usability of the data, 

2.2.1. Reported Detection Limits 
Sediment data for Round 2 of the Portland Harbor RIfFS were reported to the method 
detection limit (MDL) in most cases, Sample-specific detection limits were reported for 
PCB congeners and PCDDfFs, as specified in the method protocols (EPA methods 
1668A and 1613B; EPA 1999a, 1994, respectively), These detection limits are based 
on the signal-to-noise ratio of the analytical system for each analyte and sample, In 
several cases, the MDL and method reporting limit (MRL) were elevated at the 
laboratory or during data validation because matrix interference or the presence of 
another analyte interfered with the quantification of a given analyte, MDLs and MRLs 
were also elevated when results were restated as undetected during data validation 
because of possible sample contamination, as indicated by the presence of target 
analytes in an associated method blank or equipment blank 
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The reported detection limit (RDL) is the collective term for the detection limit or 
reporting limit used to quantify non-detects, as applicable to each sample and analyte, 
Table A-7 provides the MDLs included in the Round 2 QAPP and QAPP Addendum 2 
(Integral and Windward 2004, Integral 2004) and the minimum and maximum RDL 
attained by the laboratories for each analyte and sample type, 

2.2.2. Field Quality Control Samples 
Field replicates were collected to assess the variability of the results, Field replicate 
samples were generated by collecting an additional sediment sample at a designated 
station, processing this sample separately in the same manner as the original sample, 
and submitting the replicate as a separate sample for analysis at the laboratory, The 
field replicate sample results are summarized in Table A-8, 

The comparability of the replicate results was assessed by calculating the relative 
percent difference (RPD) of the results, A control limit of 50 RPD is recommended by 
the Puget Sound Estuary Program (PSEP) and the Puget Sound Ambient Monitoring 
Program (PSEP 1997) for analytical precision for organic analyses, Because there is no 
standard control limit for comparison of field replicate results, an RPD of 50 was 
established as a conservative target control limit for detected results greater than 5 times 
the reporting limit Greater variability is expected for results within 5-10 times the 
reporting limit because the background signal variations (i,e" "noise") are greater 
relative to the lower analyte levels, The precision of the results is acceptable, Sediment 
data were not qualified based solely on the field replicate results, 

2.2.2.1. Summary of Qualified Data 
Selected data not meeting the data quality criteria were qualified as undetected or 
estimated during validation, in accordance with the QAPP, A summary of the qualified 
data by parameter group, including the reasons for qualification, is included in 
Table A-6, A complete list of qualified results with reason codes is provided in 
Appendix B (on CD), Data qualified as undetected are usable for all intended purposes, 
Data qualified as estimated are usable for all intended purposes, with the knowledge 
that these data may be less precise or less accurate than unqualified data, 

The precision and accuracy of the Round 2A archived core sediment data was 
acceptable, The completeness of the Round 2A archived core sediment data was >99% 
(see Table A-2), Overall, the data quality was good and will meet program objectives 
and goals for the RIfFS, 
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Table A-I. Laboratory Metbods for Round 2A Arcbived Core Sediment Samples. 

Analytes 

Conventional Analyses 
Total solids 
Grain size 
Total organic carbon 
Specifie gravity 

Metals 
Antimony, arsenic, cadmium, lead, silver 
Aluminum, chromium, copper, nickel, zinc 
Selenium 

Mercury 

ButyItins 

Organochlorine Pesticides and Selected SVOCs 

Semivolatile Organic Compounds· 

Tri-, tetra-, and pentachlorophenolsb 

Polycyclic aromatic hydrocarbons 

SVOCs (other than PAHs and tri-, tetra-, 
and pentachlorophenols) 

Petroleum Hydrocarbons 
Gasoline-range hydrocarbons 

Diesel- and oil-range hydrocarbons 

PCB ArocIors 

Laboratory 

CAS Kelso 

CAS Kelso 

CAS Kelso 

CAS Kelso 

CAS Kelso 

CAS Kelso 

CAS Kelso 

Saml.!le Prel.!aration 
Protocol Procedure 

NA 
NA 

Plumb 1981 Acid pretreatment 

EPA 3050 Strong acid digestion 
EPA 3050 Strong acid digestion 
EPA 3050 Strong acid digestion 
EPA 7742 Hydride generation 

EPA 7471A Acid digestion/oxidation 

Krone et al. 1989 Solvent Extraction 

EPA3541 Soxhlet extraction 

EPA 3620B Florisil® cleanup 

EPA 3660B Sulfur cleanup 

EPA 8151A Solvent extraction 

Esterification 
EPA 3541 Automated Soxhlet extraction 

EPA 3640A Gel permeation chromatography 
EPA 3630C Silica gel cleanup 
EPA3541 Automated Soxhlet extraction 

EPA 3640A Gel permeation chromatography 

NWTPH-Gx Methanol extraction 
Purge and trap 

NWTPH-Dx Sovent extraction 
Silica gel cleanup (as needed) 

EPA3541 Soxhlet extraction 
EPA 3665A Sulfuric acid cleanup 

EPA 3620B Florisil® cleanup 
EPA 3660B Sulfur cleanup 
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Quantitative Analysis 
Protocol Procedure 

E160.3 Balance 
PSEP 1986 Sieves and pipette method 
Plumb 1981 Combustion; coulometric titration 

ASTM D-854-83 Gravimeter 

EPA 6020 ICPfMS 
EPA 60 lOB lCP/OES 
EPA 7742 AAS 

EPA 7471A CVAAS 

Krone et al. 1989 GC!FPD 

EPA 8081A GC/ECD 

EPA 8151A GC/ECD 

EPA R270C GC/MS - SIM 

EPA g270C GC!MS- LVI 

NWTPH-Gx GC/FID 

NWTPH-Dx GC/FID 

EPA 8082 GC/ECD 

lof2 
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Table A-I. Laboratory Metbods for Round 2A Arcbived Core Sediment Samples. 

Sample Preparation Quantitative Analysis 
Analytes Laboratory 

Protocol Procedure Protocol Procedure 

PCB Congeners Alta EPA 1668A SoxhletiDean Stark extraction EPA 1668A HRGCIHRMS 

PCDDfFs CAS Houston EPA 1613B 

Notes: 

Sulfuric acid deanup 
Silica column cleanup 

SoxhletiDean Stark extraction 
Sulfuric acid cleanup 

Silica/carbon column cleanup 

EPA l6l3B 

a Samples will be screened using GCIFID to determine levels of analytes and interferences, and, if necessary, to adjust sample quantities used for extraction. 

b Results for tri-, lelrd-, llild pentachlorophenols will be reporled if concentralions are sufficiently high 10 be delecled llild '1ullilliJied. Low-level calibralions will nol be 

employed for these chlorinated phenols when analyzed by Gc/MS. 

AAS - atomic absorption spectrometry 

ASTM - American Society for Testing and Materials 

CAS - Columbia Analytical Services 

CV AAS - cold vapor atomic absorption spectrometry 

EPA - u.S. Environmental Protection Agency 

GC/ECD - gas chromatography/electron capture detection 

GC/FID - gas chromatography/flame ionization detection 

GC/FPD - gas chromatographylflame photometric detection 

GC/MS - gas chromatography/mass spectrometry 

HRGC/HRMS - high resolution gas chromatography/high resolution mass spectrometry 

ICP/OES - inductively coupled plasma/optical emission spectrometry 

ICP/MS - inductively coupled plasma - mass spectrometry 

LVI -large-volume injector 

NA - not applicable 

NWTPH - Northwest total petroluem hydrocarbons 

P AH - polycyclic aromatic hydrocarbon 

PCB - polychlorinated biphenyl 

PSEP - Puget Sound Estuary Program 

SIM - selected ion monitoring 

SVOC - semi volatile organic compound 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA 

HRGCIHRMS 

20f2 



LWG 
Lower Willamette Group 

Table A-2. Percent Completeness by Parameter Group. 

Portland Harhor RIfFS 
Round 2A Archived Core Sediment Data Report 

Appendix A 

May 8, 2006 
DRAFT 

Total # of l\"umber of Data Points Completeness 
Analysis 

Data Points 1 

Butyltins 20 

Conventionals2 568 
Dioxin/furan homologs ~40 

Dioxins/furans 810 
Grainsize 1833 
Metals 478 

Organochlorine pesticides 2464 
PAHs 1071 
PCB Aroclors 842 
PCR congener homologs 270 

PCB congeners 5070 
Petroleum hydrocarbons 88 
Phenols 971 
Phthalates 366 
SVOCs 2218 

Round 2 Archived Core Sediment Sampling Project Total 17609 

Notes: 

lTotals include field replicates and split samples, and exclude field blanks. 

2 Includes specific gravity, total organic carbon, and total solids. 

Accepted 

20 

568 
~40 

810 
1833 
478 
2464 
1071 
842 
270 
5070 

88 
971 
350 

2101 

17476 
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Rejected 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
16 

117 

133 

(%) 

100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
96 
95 

>99 

1 of 1 

ANC02656 
BZT0104(e)002656 



LWG 
Lower Willamette Group 

Portland Harbor RIfFS 
Round 2A Archived Core Sediment Data Report 

Appendix A 
May 8, 2006 

DRAFT 

Table A-3, Laboratory Control Limits for Round 2A Archived Core Sediment Samples, 

Analysis 

Petroleum Hydrocarbons 
Triacontane 

Semivolatile Organic Compounds 
2-Fluoro-l, 1 '-biphenyl 
Nitrobenzene-dS 
p-Terphenyl-dI4 

Phenols 
2,4,6-Tribromophenol 
2-Fluorophenol 
4-Bromo-2,6-dichlorophenol 
Phenol-d6 

Butyltins 
Tripropyltin hydride 

PCB Congeners 

13C-2,2',3,3',4,4',S,S',6,6'-Decachlorobiphenyl 

13C-2,2',3,3',4,4',S,S',6-Nonachlorobiphenyl 

13C-2,2',3,3',4,4',5,5'-Octachlorohiphenyl 

13C-2,2',3,3',4,4',S-Heptachlorobiphenyl 

13C-2,2',3,3',4,S,S',6,6'-Nonachlorobiphenyl 

13C-2,2',3,3',5,5',6,6'-Octachlorohiphenyl 

13C-2,2',3,3',5,S',6-Heptachlorobiphenyl 

13C-2,2',3,4,4',S,S'-Heptachlorobiphenyl 

13C-2,2',3,4',S,6,6'-Heptachlorobiphenyl 

13C-2,2',3,S',6-Pentachlorobiphenyl 

13C-2,2',4,4',S,S'-llexachlorobiphenyl 

13C-2,2',4,4',6,6'-Hexachlorohiphenyl 

13 C-2,2',4,5 ,S' -l'entachlorobiphenyl 

13C-2,2',4,6,6'-Pentachlorobiphenyl 

13 C-2,2',S ,S' -Tetrachlorobiphenyl 

13C-2,2',6,6'-'l'etrachlorobiphenyl 

13 C-2,2' ,6-Trichlorobiphenyl 

13C-2,2'-Dichlorobiphenyl 

13C-2,3,3',4,4',S,S'-Heptachlorobiphenyl 

13C-2,3,3',4,4',S'-llexachlorobiphenyl 

13C-2,3,3',4,4',S-Hexachlorobiphenyl 

13C-2,3,3',4,4'-l'entachlorobiphenyl 

13C-2,3',4,4',S,S'-Hexachlorobiphenyl 

13C-2,3',4,4',S'-Pentachlorobiphenyl 

13C-2,3',4,4',S-Pentachlorobiphenyl 

Percent Recovery 

so - ISO 

10 - 104 
10 - 99 

32 - 134 

23 - 113 
11 - 87 

38 - ISS 
20 - 99 

10 - 127 
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Table A-3. Laboratory Control Limits for Round 2A Archived Core Sediment Samples. 

Analysis 

13C-2,3,4,4',5-Pentachlorobiphenyl 

13C-2,4,4'-Trichlorobiphcnyl 

13C-2,4',o-Trichlorohiphenyl 

13C-2,5-Dichlorobiphenyl 

13C-2-Chlorobiphenyl 

13C-3,3',4,4',5,5'-Hexachlorohiphenyl 

13C-3,3',4,4',5-Pentachlorobiphenyl 

13C-3,3' ,4,4'-Tetrachlorobiphenyl 

13 C-3,4,4',5 -Tetrachlorohiphenyl 

13C-3,4,4'-Tnchlorobiphenyl 

13 C-4-Chlorobiphenyl 
2,2' ,3,3' ,4,4',5,5' ,6,6' -Decachlorobiphenyl 

DioxinfFurans 

13C_I ,2,3,4,6,7,8-Heptachlorodibenzofbran 

13 C-I ,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 

13C_I ,2,3,4,7,8,9-Heptachlorodibenzofuran 

13 C-I ,2,3,4,7 ,8-Hexachlorodibenzofuran 

13C_I ,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 

13 C-I ,2,3,6,7,8-Hexachlorodibenzofuran 

13C_I ,2,3,6,7 ,8-Hexachlorodibenzo-p-dioxin 

13 C-I ,2,3,7,8,9-Hexachlorodibenzofuran 

13C_I ,2,3,7,8-Pentachlorodibenzofuran 

13 C-I ,2,3,7 ,8-Pentachlorodibenzo-p-dioxin 

13C-2,3,4,6,7,8-Hexachlorodibenzofuran 

13 C-2,3,4, 7 ,8-Pentachlorodibenzofuran 

13C_2,3,7 ,8-Tetrachlorodibenzofuran 

13 C-2,3, 7 ,8-Tetrachlorodibenzo-p-dioxin 

13C-Octachlorodibenzo-p-dioxin 

PAHs 
Fluoranthene-dlO 
Fluorene-dlO 

Organochlorine Pesticides 
2,4,5,6-Tetrachloro-m-xylene 
0-Terphenyl 

Percent Recovery 

20 - 166 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

40 - 135 

10 - 129 
10 - 122 

38 - 125 
50 - ISO 
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Table A-4. Laboratory Control Limits for ROWld 2A Archived Core Sediment 1vIatrix Spike, Laboratory Control Samples, and Ongoing Precision and Recovery 

Analysis 

Metals 
Aluminum 
Antimony 
Arsenic 

Cadmium 
Chromium 

Copper 
Lead 
Mercury 
Nickel 
Selemum 
Silver 
Zinc 

Butyltins 
Butyltin ion 
Dibutyltin ion 
Tributyltin ion 
Tetrabutyltin 

Conventionals 
Specific gravity 
Total organic carbon 
Total solids 

Organochlorine Pesticides 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
alpha-Endosulfan 

alpha-Htxachlorocydohexant 
beta-Endosulfan 
beta-Hexachlorocyclohexane 
cis-Chlordane 
cis-Nonachlor 
delta-Hexachlorocyclohexane 
])ieldrin 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-Hexachlorocyclohexane 

Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Mirex 
Oxychlordane 
Toxaphene 
trans-Chlordane 
trans-N onachlor 

Sl'mivolatile Organic Compounds 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dinitrotolucnc 
2,6-Dinitrotoluene 

2-Chloronaphthalene 
2-Nitroaniline 
3,3 '-Dichlorobenzidine 
3-Nitroaniline 

Matrix Spike Laboratory Control 
Type of Duplicate 

Recovery (percent Sample Recovery 

75 - 125 LD 
70 - 130 -- LD 
70 -122 -- LD 
77 - 122 -- LD 
57 - 145 -- LD 
59 -144 -- LD 
74- 117 -- LD 
61-129 -- LD 
79 - 124 -- LD 
64- 120 -- L]) 

70 - 130 -- L]) 

51- 148 -- LD 

10 - 64 -- MSD 
10 - 141 -- MSD 
10 - 140 -- MSD 
10 - 132 -- MSD 

-- -- LD 
75 - 125 -- LD 

-- -- LD 

39 - 139 -- MSD 
45 - 135 -- MSD 
40 - 136 -- MSD 
32 -156 -- MSD 
35 -146 MSD 
31 - 161 -- MSD 
39 -143 -- MSD 
10 -141 -- MSD 
41- 148 -- MSD 
21- 135 -- MSD 
37 - 152 -- MSD 
40 - 140 -- MSD 
70 - 130 -- MSD 
35 - 162 -- MSD 
4S - 142 -- MS]) 
39 -148 -- MSD 
44- 146 -- MSD 
18 - 137 -- MSD 
37 - 149 -- MSD 
45 - 153 -- MSD 
35 - 151 -- MSD 
37 -148 -- MSD 
35 - 158 -- MSD 
68 - 119 -- MSD 
70 - 130 -- MSD 
52- 156 -- MSD 
33 - 161 -- MSD 
70 - 130 -- MSD 

10 - 89 -- MSD 
10 - 82 -- MSD 
10 -78 -- MSD 
10 -77 MSD 

28 - 126 -- MSD 
28 - 122 -- MSD 
23 - 102 -- MSD 
29 - 117 -- MSD 
10 - 80 -- MSD 
10 - 97 -- MSD 

DO NOT QUOTI<: OR CHI<: 
This document is currently under review by US EPA 

Control Limit 
Relative Percent Difference 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

50 
50 
50 
50 

20 
40 
40 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
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Table A-4. Laboratory Control Limits for ROWld 2A Archived Core Sediment 1vIatrix Spike, Laboratory Control Samples, and Ongoing Precision and Recovery 

Analysis 

4-Bromophenyl phenyl ether 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Nitroaniline 

Aniline 

Azobenzene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 

Bis(2-chloroethyD ether 
Ris(2-chloroisopropyl) ether 

Carbazole 
Dibenzofuran 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroeth.:me 

Isophorone 

Nitrobenzene 

N-Nitrosodimethylamine 
N -N ilrosodipheny lamine 

N -N itrosodipropylamine 

Phenols 
2,3,4,5-Tetrachlorophenol 
2,3,5,6-' l'etrachlorophenol 
2,4,SC j 'richlorophenol 

2,4,6-Trichlorophenol 
2,4-Dichlorophenol 

2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Chlorophenol 
2-Methylphenol 

2-Nitrophenol 
4,6-Dinitro-2-methylphenol 

4-Chloro-3 -methylphenol 
4-Methylphenol 

4-Nitrophenol 
Pentachlorophenol 

Phenol 

Phthalate Esters 
Bis(2-ethylhexyl) phthalate 

Butylbenzyl phthalate 
Dibutyl phthalate 

Diethyl phthalate 
Dimethyl phthalate 
Di-n-octyl phtllalate 

Polycyclic Aromatic Hydrocarbons 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benz(a)anthracene 

Benzo(a)pyrene 
Benzo(b )tluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)tluoranthene 

Chrysene 
Dibenz( a,h )anthracene 

Fl uoranthene 
Fluorene 

Indeno( 1 ,2,3 -cd)pyrene 
Naphthalene 

Phenanthrene 

Matrix Spike Laboratory Control 
Type of Duplicate 

Recovery (percent Sample Recovery 

26 - 116 -- MSD 
10 -75 -- MSD 

22 - 113 -- MSD 
10 - 105 -- MSD 
10 - 55 -- MSD 

28 - 101 -- MSD 
10 - 113 -- MSD 
26- 106 -- MSD 
24- 101 -- MSD 
13 - 107 -- MSD 
10 - 92 -- MSD 

27 - 125 -- MSD 
33 - 110 -- MSD 
32 - 130 -- MSD 
10 - 130 -- MSD 
10 - 64 MSD 

10 - 130 MSD 
22 - 119 -- MSD 
16- 102 -- MSD 
19 - 94 -- MSD 

18 - 135 -- MSD 
22 - 115 -- MSD 

38 - 163 -- MSD 
45 - 160 -- MSD 
60 - 135 -- MSD 
38 - 140 -- MSD 
21-109 -- MSD 
10 - 93 -- MSD 

10 - 140 -- MSD 
23 - 94 -- MSD 
10 - 100 -- MSD 
20 - 105 -- MSD 
10 - 118 -- MSD 
21- 112 -- MSD 
10 - 116 -- MSD 
24- 120 -- MSD 
48 - 157 -- MSD 
21 -lOll -- MSD 

10 - 158 -- MSD 
23 - 136 -- MSD 
20 - 131 -- MSD 
28 - 116 MSD 
32 - 111 -- MSD 
27 - 143 -- MSD 

27 - 106 -- MSD 
32 - 114 -- MSD 
36 - 113 -- MSD 
38 - 133 -- MSD 
24- 149 -- MSD 
30 - 146 -- MSD 
26-144 -- MSD 
23 -142 -- MSD 
29 - 136 -- MSD 
38 - 133 -- MSD 
33 - 136 -- MSD 
30 - 143 -- MSD 
39 - 118 -- MSD 
24 -147 -- MSD 
22- 101 -- MSD 
29 - 130 -- MSD 

DO NOT QUOTI<: OR CHI<: 
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Control Limit 
Relative Percent Difference 

40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 

40 

40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 
40 

40 

40 
40 

40 
40 

40 

40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
40 

40 
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Table A-4. Laboratory Control Limits for ROWld 2A Archived Core Sediment 1vIatrix Spike, Laboratory Control Samples, and Ongoing Precision and Recovery 

Analysis 

Pyrene 

PCDD/Fs 
Heptachlorodibenzofuran homo logs 
Heptachlorodibenzo-p-dioxin homologs 
Hexachlorodibenzofuran homologs 
Hexachlorodibenzo-p-dioxin homo logs 

Octachlorodibenzofuran 
Octachlorodibenzo-p-dioxin 
Pentachlorodibenzofuran homo logs 
Penfc:lchlorociihenzo-p-oioxin homologs 

Tetrachlorodibenzofman homologs 

Tetrachlorodibenzo-p-dioxin homologs 

1,2,3,4,6,7,8-Heptachlorodibenzofuran 
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 
1,2,3,4,7,8,9-Heptachlorodibenzofuran 
1,2,3,4,7,8-Hexachlorodibenzofuran 
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 
1,2,3,6,7,8-I Iexachlorodibenzofural1 
1,2,3 ,G, 7,8-Hexachlorodibenzo-p-dioxin 
1,2,3,7,8,9-HexachloroJibenzo[uran 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 
1,2,3,7,8-Pentachlorodibenzofuran 
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 
2,3,4,6,7,8-Hexachlorodibenzofuran 
2,3,4,7, S-Pentachlorodibenzofuran 
2,3, 7 ,~-' l'etrachlorodlbenzofuran 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 

PCB Aroclors 
Aroclor 1 0 16 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 

PCR Homologs 
Dichlorobiphenyl 
Heptachlorobiphenyl 
Hexachlorobiphenyl 
Monochlorobiphenyl 
Nonachlorobiphenyl 
Octachlorobiphcnyl 
Pentachlorobiphenyl 
Tetrachlorobiphenyl 
Trichlorobiphenyl 

PCB Congeners 
2,2',3,3' ,4,4',5,5' ,6,6'-Decachlorobiphenyl 
2,2',3,3' ,4,4',5,5' ,6-N onachlorobiphenyl 
2,2',3,3' ,4,4',5,5' -Octachlorobiphenyl 

2,2',3,3' ,4,4',5,6,6'-N onachlorobiphenyl 
2,2',3,3' ,4,4',5,6-0ctachlorobiphenyl 
2,2',3,3' ,4,4',5-Heptachlorobiphenyl 
2,2',3,3' ,4,4',6,6' -Octachlorobiphenyl 
2,2',3,3' ,4,4',6-Heptachlorobiphenyl 
2,2',3,3' ,4,5,5' ,6,6'-N onachlorobiphenyl 
2,2',3,3' ,4,5,5' ,6' -Octachlorobiphenyl 
2,2',3,3' ,4,5,5' ,6-0ctachlorobiphenyl 
2,2',3,3' ,4,5,5' -Heptachlorobiphenyl 
2,2',3,3' ,4,5',6,6' -Octachlorobiphenyl 
2,2',3,3' ,4,5,6,6'-Octachlorobiphenyl 

Matrix Spike Laboratory Control 
Type of Duplicate 

Recovery (percent Sample Recovery 

28 -143 -- MSD 

-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 

LD 
LD 

-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LJ) 
-- -- LJ) 

-- -- LD 

33 - 155 -- MSD 
-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

36 - 161 -- MSD 
-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --
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Control Limit 
Relative Percent Difference 

40 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

50 
--

--

--

--

--

50 
--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--
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Table A-4. Laboratory Control Limits for ROWld 2A Archived Core Sediment 1vIatrix Spike, Laboratory Control Samples, and Ongoing Precision and Recovery 

Analysis 

2,2',3,3' ,4,5',6'-Heptachlorobiphenyl 
2,2',3,3' ,4,5',6-Heptachlorobiphenyl 
2,2',3,3' ,4,5,6' -Heptachlorobiphenyl 
2,2',3,3' ,4,5,6-Heptachlorobiphenyl 
2,2',3,3' ,4,5'-Hexachlorobiphenyl 
2,2',3,3' ,4,5-Hexachlorobiphenyl 
2,2',3,3' ,4,6,6' -Heptachlorobiphenyl 
2,2',3,3' ,4,6-Hexachlorobiphenyl 
2,2',3,3',4-Pentachlorobiphenyl 
2,2',3,3' ,5,5',6,6' -Octachlorobiphenyl 
2,2',:l J' ,5,Y,Ii-Hept2c h lorohiphenyl 
2,2',3,3' ,5,6,6' -Heptachlorobiphenyl 
2,2',3,3' ,5,6'-Hexachlorobiphenyl 
2,2',3,3' ,5-Pentachlorobiphenyl 
2,2',3,3' ,6,6'-Hexachlorobiphenyl 
2,2',3,3' -Tetrachlorobiphenyl 
2,2',3,4,4',5,5' -Heptachlorobiphenyl 

2,2',3,4,4',5,6,6'-Octachlorobiphenyl 
2,2',3,4,4',5',6-IIeptachlorobiphenyl 
2,2',3,4,4',5, G-Heptachlorobiphenyl 
2,2',3,4,4' ,5-He xachlorobipheny I 
2,2',3,4,4',6,6' -Heptachlorobiphenyl 
2,2',3,4,4',6'-Hexachlorobiphenyl 
2,2',3,4,5,5',6-Heptachlorobiphenyl 
2,2',3,4,5,5' -Hexachlorobiphenyl 
2,2',3,4' ,5,6,6' -Heptachlorobiphenyl 
2,2',3,4,5,6,6'-Heptachlorobiphenyl 
2,2',3,4' ,5,6'-Hexachlorobiphenyl 
2,2',3,4' ,5,6-Hexachlorobiphenyl 
2,2',3,4,5',6-Hexachlorobiphenyl 
2,2',3,4' ,5' -Pentachlorobiphenyl 
2,2',3,4,5-Pentachlorobiphenyl 
2,2',3,4' ,6,6'-Hexachlorobiphenyl 
2,2',3,4,6,6' -Hexachlorobiphenyl 
2,2',3,4,6'-Pentachlorobiphenyl 
2,2',3,5,5',6-Hexachlorobiphenyl 
2,2',3,5,6,6' -Hexachlorobiphenyl 
2,2',3,5,6'-Pentachlorobiphenyl 
2,2',3,5,6-Pentachlorobiphenyl 
2,2',:l S -Tetmch 1 orohiphenyl 
2,2',:l ,1i,1i'-Pent2ch 1 orohiphenyl 
2,2',3,6' -T etrachlorobiphenyl 
2,2',3,6-Tetrachlorobiphenyl 

2,2' ,4,4' ,5,5'-Hexachlorobiphenyl 
2,2' ,4,4' ,5,6'-Hexachlorobiphenyl 
2,2' ,4,4' ,5-Pentachlorobiphenyl 
2,2' ,4,4' ,6,6'-Hcxachlorobiphcnyl 
2,2' ,4.4' ,6-Pentachlorobiphenyl 
2,2',4A'-Tetrachlorobiphenyl 
2,2' ,4,5' ,6-Pentachlorobiphenyl 
2,2',4,6,6'-Pentachlorobiphenyl 
2,2' ,4,6' -Tetrachlorobiphenyl 
2,2' ,4,6-T etrachlorobiphenyl 

2,2' ,4-Trichlorobiphenyl 
2,2' ,5,6' -Tetrachlorobiphenyl 

2,2' ,5-Tnchlorobiphenyl 
2,2' ,6,6' -Tetrachlorobiphenyl 

2,2' ,6-Trichlorobiphenyl 
2,3,3 ',4,4' ,5,5' ,6-0ctachlorobiphenyl 
2,3,3',4,4',5,5'-Heptachlorobiphenyl 
2,3,3',4,4',5',6-Heptachlorobiphenyl 
2,3,3' ,4,4',5,6-Heptachlorobiphenyl 
2,3,3' ,4,4',5 '-Hexachlorobiphenyl 
2,3,3' ,4,4' ,5-Hexachlorobiphenyl 
2,3,3' ,4,4' -Pentachlorobiphenyl 
2,3,3 ',4' ,5,5',6-Heptachlorobiphenyl 

Matrix Spike 
Recovery (percent 

Laboratory Control 
Sample Recovery 

Type of Duplicate 

DO NOT QUOTI<: OR CHI<: 
This document is currently under review by US EPA 

Control Limit 
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Table A-4. Laboratory Control Limits for ROWld 2A Archived Core Sediment 1vIatrix Spike, Laboratory Control Samples, and Ongoing Precision and Recovery 

Analysis 

2,3,3',4,5,5',6-Heptachlorobiphenyl 
2,3,3',4,5,5'-Hexachlorobiphenyl 
2,3,3 ',4' ,5' -Pentachlorobiphenyl 
2,3,3 ',4' ,6-Pentachlorobiphenyl 
2,3,3 ',4-Tetrachlorobiphenyl 
2,3,3 ',5' ,6-Pentachlorobiphenyl 
2,3,3 ',5' -Tetrachlorobiphenyl 
2,3,3 ',5-Tetrachlorobiphenyl 
2,3' ,4,4' ,5,5'-Hexachlorobiphenyl 
2,3' ,4,4' ,5' ,6-Hexachlorobiphenyl 
2,3,4,4',5,Ii-Hexechlorohiphenyl 
2,3' ,4,4' ,5' -Pentachlorobiphenyl 
2,3,4,4' ,5-Pentachlorobiphenyl 
2,3' ,4,4' ,6-Pentachlorobiphenyl 
2,3',4',5,5'-Pentachlorobiphenyl 
2,3',4,5,5'-Pentachlorobiphenyl 
2,3' ,4,5' ,6-Pentachlorobiphenyl 
2,3' ,4,5'-Tetrachlorobiphenyl 
2,3' ,4,5-Tetrachlorobiphenyl 

2,3,4',5-Tetrachlorobiphenyl 
2,3,4,6-Telrachlorobiphenyl 
2,3' ,4-Trichlorobiphenyl 
2,3,4'-Trichlorobiphenyl 
2,3' ,5',6-Tetrachlorobiphenyl 
2,3,5,6-Tetrachlorobiphenyl 
2,3',5 '-' j 'richlorobiphenyl 
2,3',5-'j'nchlorobiphenyl 

2,3,5-Trichlorobiphenyl 
2,3 '-Dichlorobiphenyl 
2,4,4',5-Tetrachlorobiphenyl 
2,4,4'-Trichlorobiphenyl 
2,4' ,5-Trichlorobiphenyl 
2,4,5-Trichlorobiphenyl 
2,4,6-Trichlorobiphenyl 
2-Chlorobiphenyl 
3,3' ,4,4' ,5,5'-Hexachlorobiphenyl 
3,3' ,4,4' ,5-Pentachlorobiphenyl 
3,3' ,4,4' -Tetrachlorobiphenyl 
3,3' ,4,5,5'-Pentachlorobiphenyl 
3,3',4S -Tetmch 1 orohiphenyl 
3,3' ,4,5-Tetmch lorohiphenyl 
3,3',4-Trichlorobiphenyl 
3,3' ,5,5' -Tetrachlorobiphenyl 

3,3' ,5-Trichlorobiphenyl 
3,3 '-Dichlorobiphenyl 
3,4,4',5-Tetrachlorobiphenyl 
3,4,4'-Trichlorobiphcnyl 
3,4' ,5-Trichlorobiphenyl 

3,4,5-Trichlorobiphenyl 

3,5-Dichlorobiphenyl 
3-Chlorobiphenyl 
4,4'-Dichlorobiphenyl 
4-Chlorobiphenyl 

PCB004 & 010 
PCB005 & 008 
PCB007 & 009 
PCBOl2 & 013 
PCBOl6 & 032 
PCB020 & 021 & 033 
PCB024 & 027 
PCB041 & 064 &071 &072 
PCB042 & 059 
PCB043 & 049 
PCB048 & 075 
PCB052 & 069 
PCB056 & 060 

Matrix Spike 
Recovery (percent 

Laboratory Control 
Sample Recovery 

Type of Duplicate 

DO NOT QUOTI<: OR CHI<: 
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Table A-4. Laboratory Control Limits for ROWld 2A Archived Core Sediment 1vIatrix Spike, Laboratory Control Samples, and Ongoing Precision and Recovery 

Analysis 

PCB061 & 070 
PCB066 & 076 
PCB084 & 092 
PCB085 & 116 
PCB087 & 117 & 125 
PCB088 & 091 
PCB090 & 101 
PCB095 & 098 & 102 
PCB106 & 118 
PCB107 & 109 
PCRlOR & 112 
PCB]]1 &]]5 
PCB128 & 162 
PCB132 & 161 
PCB133 & 142 
PCB134 & 143 
PCB138 & 163 & 164 
PCB139 & 149 
PCD146 & 165 
PCB158 & 1GO 
PCB182 & 187 
PCB196 & 203 
Polychlorinated biphenyls 

Petroleum Hydrocarbons 
Diesel-range Hydrocarbons 
Residual-range Hydrocarbons 

Grain Size 
>9 Phi clay 
8-9 Phi clay 
Coarse sand 
Coarse silt 
Fine gravel 
Fine sand 
Fine silt 
Medium gravel 
Medium sand 
Medium silt 
Very coarse scmo 

Very fine scmo 
Very fme silt 

Notes: 
LD - laboratory duplicate 
MSD - matrix spike duplicate 

Matrix Spike Laboratory Control 
Type of Duplicate 

Recovery (percent Sample Recovery 

-- -- --

-- -- --
-- -- --

-- -- --
-- -- --

-- -- --
-- -- --

-- -- --
-- -- --

-- -- --
-- -- --

-- -- --
-- -- --

-- -- --
-- -- --

-- -- --
-- -- --

-- -- --
-- -- --

-- -- --
-- -- --

-- -- LD 
-- -- LD 

-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 
-- -- LD 

DO NOT QUOTI<: OR CHI<: 
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Control Limit 
Relative Percent Difference 

--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

40 
40 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
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Table A-5. Data Validation Qualifiers and Definitions. 

Data Qualifier 

U 

J 

R 

NJ 

UJ 

Definitiun 

The material was analyzed for, but was not detected. The associated numerical value is the 
sample quantitation limit. 

The associated numerical value is an estimated quantity. 

Rejected. 

Presumptive evidence of the presence of the material at an estimated quantity. 

The material was analyzed for, but was not detected. The sample quantitation limit is an 
estimated quantity. 
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Table A-6. Summary of Qualified Data by Parameter Group for Round 2A Archived Core Sediment Samples. 

Conventionals 

Metals 

Butyltins 

PCB Aroclors 

Organochlorine Pesticides 

Semivolatile Organic Compounds2 

Phenols2 

Phthalate Esters2 

Number of 

Samples l 

208 

50 

98 

88 

13g 

61 

61 

Number of Data Points 

Detected Undetected 

567 

413 65 

15 

122 720 

479 1985 

lUI 2117 

46 925 

34 332 

Total # of 

Data Points 

Detection aud Qualification 

568 100 detected 
0 undetected 
25 J 
< 1 U 

478 86 detected 
14 undetected 
21 J 
13 U 
< 1 UJ 

20 75 detected 
25 undetected 
5 NJ 
5 U 

842 14 detected 
86 undetected 
4 J 
1 NJ 

2464 19 detected 
81 undetected 
7 J 
~ NJ 
9 UJ 

221g 5 detected 
95 undetected 

J 
NJ 

5 R 
4 UJ 

971 5 detected 
95 undetected 
< 1 J 
1 TT 
5 UJ 

366 9 detected 
91 undetected 

J 
4 R 
13 U 
2 UJ 
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Reason for Qualification 

HTfSP 
LB 

HTfSP, MSfMSD, Precision, ICP %D 
LB 
LB,ICP%D 

CC 
LB 

CC 
CC 

CC, MSfMSD, Precision, LCS 
CC, MS/MSJ), J .CS 
Cal. C, MSfMSD, Precision, LCS 

CC, LCS, Surrogate recovery 
CC, MSfMSD, LCS 
MSfMSD, Surrogate recovery 
Cal. C, MSfMSD, Precision, LCS 

CC 
I.E 
Cal. C, LCS 

Surrogate recovery 
Surrogate recovery 
LB 
LB, Surrogate recovery 

lof2 
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Table A-6. Summary of Qualified Data by Parameter Group for Round 2A Archived Core Sediment Samples. 

Polycyclic Aromatic Hydrocarbon? 

PCB Homologs 

PCB Congeners 

PCDDfF Homologs 

PCDDfFs 

Grain Size 

Petroleum Hydrocarbons 

Notes: 

Number of 

Samples l 

63 

30 

30 

54 

54 

141 

44 

Includes replicates and splits, excludes field blanks. 

Number of Data Points 

Detected Undetected 

941 130 

265 

4224 846 

489 51 

630 180 

1658 175 

71 17 

Total # of 

Data Points 

1071 

270 

5070 

540 

810 

1833 

88 

Detection aud Qualification 

Fm 

88 detected 
12 undetected 
< 1 J 
4 U 

98 detected 
2 undetected 

< 1 U 

83 detected 
17 undetected 
< 1 J 

U 

91 detected 
9 undetected 
2 J 
4 U 

< 1 UJ 
78 detected 
22 undetected 
3 J 
6 U 

205 detected 
22 undetected 
90 J 
10 UJ 

9 detected 
2 undetected 
65 J 
6 U 
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Reason for Qualification 

MSfMSD 
LB 

LB 

Precision 
LB 

Precision, LRE 
LB,PFP 
LB, Precision 

CC, Precision, Surrogate recovery 
LB,PFP 

HTfSP 
HTfSP 

CP 
LB 

2 The analyte groupings for SVOCs, phenols, PAIls, and phthalates are as defined in the Round 2 QAPP, Table A6-2 (Integral and Windward 2004) 

Cal. C - calibration (continuing) 
CC - compound confirmation 
CP - chromatographic pattern in sample does not match pattern of calibration standard 
HTfSP - holding time/sample preservation 
rcp %D - rcp serial dilution % difference 
LB - lab blank contamination (e.g., method blank instrument, etc. 
LCS - laboratory control sample recoveries 
LRE - linear range exceeded 
MSfMSD - matrix spike (MS & MSD) recoveries 
PFP - potential false positives 

DO NOT QUOTE OR CITE 
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Table A-7. Reported Detection Limits for Round 2A Archived Core Sediment Samples. 

Analyte 

Conventional Analyses 

Specific gravity 

Total organic carbon 

Total solids 

Metals 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Bntyltins 

Butyltin ion 
Dibutyltin ion 

Tributyltin ion 

Tetrabutyltin 

PCBs Aroclors 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 

Chlorinated Pesticides 

2,4'-DDD 

2,4'-DDE 

2,4'-DDT 

4,4'-DDD 

CAS Number Units 

SPEC~_GRAV NA 

TOC percent 

TSO percent 

7429-90-5 mg/kg 

7440-36-0 mg/kg 

7440-38-2 mg/kg 

7440-43-9 mg/kg 

7440-47-3 mg/kg 

7440-50-8 mg/kg 

7439-92-1 mg/kg 

7439-97-6 mg/kg 

7440-02-0 mg/kg 

7782-49-2 mg/kg 

7440-22-4 mg/kg 

7440-66-6 mg/kg 

78763-54-9 ugikg 

14488-53-0 ugikg 

36643-28-4 ugikg 

1461-25-2 ugikg 

12674-11-2 ugikg 
11104-28-2 ugikg 
11141-16-5 ugikg 
53469-21-9 ugikg 
12672-29-6 ugikg 
11097-69-1 ugikg 
11096-82-5 ugikg 
37324-23-5 ugikg 
11100-14-4 ug/kg 

53-19-0 ugikg 

3424-82-6 ugikg 

789-02-6 ugikg 

72-54-8 ugikg 

Ronnd 2 

'APPMDL' 

Reported Detection Limits 

0.02 

0.01 

2 

0.02 

0.05 

0.006 

0.04 

0.07 

0.02 

0.01 

0.03 

0.05 

0.02 

0.1 

0.071 

0.041 

0.16 

0.12 

Minimum 

0.02 

6.4 

0.03 

0.07 

0.006 

0.4 

0.6 

0.02 

0.008 

0.4 

0.03 

0.005 

0.4 

0.052 

0.048 

0.096 

0.12 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

0.067 

0.069 

0.056 

0.11 

DO NOT QUOTE OR CITE 

Maximum 

0.11 

9.7 

0.04 

0.1 

0.259 

0.7 

2.4 

0.02 

0.009 

0.7 

0.24 

0.03 

0.8 

17 

9.6 

20 

24 

2000 
2000 
2000 
2000 
2000 
18000 
2000 
2000 
2000 

200 

89 

250 

17 

This document is currently under review by US EPA 

Total # Data 
Points 

141 

152 

275 

42 

42 

42 

42 

42 

42 

42 

16 

42 

42 

42 

42 

98 
98 
98 
98 
98 
98 
98 
78 

78 

88 

88 

88 

88 
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# Undetected 
Results 

22 

42 

2 

2 

98 
98 
98 
91 
76 
58 
46 
78 

77 

43 

69 

48 

16 
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Table A-7. Reported Detection Limits for Round 2A Archived Core Sediment Samples. 

Round 2 Reported Detection Limits Total # Data # Undetected 
Analyte CAS Number Units 

QAPPMDL' Minimum Maximum Points Results 

4,4'-DDE 72-55-9 uglkg 0.053 9 88 32 

4,4'-DDT 50-29-3 uglkg 0.17 28 88 38 

Aldrin 309-00-2 ugfkg 0.12 19 gg 74 

alpha-Endosulfan 959-98-8 uglkg 0.046 40 88 81 

alpha-Hexachlorocyclohexane 319-84-6 uglkg 0.094 16 88 88 
beta-Endosulfan 33213-65-9 uglkg 0.071 95 88 78 

beta-Hexachlorocyclohexane 319-85-7 uglkg 0.15 41 88 79 

cis-Chlordane 5103-71-9 uglkg 0.061 13 88 83 

cis-Nonachlor 5103-73-1 uglkg 0.059 180 88 79 

delta-Hexachlorocyclohexane 319-86-8 uglkg 0.071 21 88 83 

Dieldrin 60-57-1 uglkg 0.097 16 88 80 

Endosulfan sulfate 1031-07-8 uglkg 0.073 71 88 87 

Endrin 72-20-8 uglkg 0.079 40 88 85 

Endrin aldehyde 7421-93-4 uglkg 0.085 40 88 80 

Endrin ketone 53494-70-5 uglkg 0.068 220 88 76 

gantma-Hexachlorocyclohexane 58-89-9 ug/kg 0.12 40 88 80 

Heptachlor 76-44-8 uglkg 0.071 45 88 87 

Heptachlor epoxide 1024-57-3 uglkg 0.08 13 88 58 

Methoxychlor 72-43-5 uglkg 0.073 77 88 85 

Mirex 2385-85-5 uglkg 0.055 38 88 79 

Oxychlordane 27304-13-8 uglkg 0.082 25 88 74 

Toxaphene 8001-35-2 uglkg 4.6 5300 88 87 

trans-Chlordane 5103-74-2 uglkg 0.061 59 88 68 

trans-N onachlor 39765-80-5 uglkg 0.039 62 88 68 

Semivolatile Organic Compounds 

1,2,4-Trichlorobenzene 120-82-1 uglkg 1.9 2300 61 61 

1,2-Dichlorobenzene 95-50-1 uglkg 1.6 2000 61 61 

1,3-Dichlorobenzene 541-73-1 ug/kg 2 2400 61 61 

1,4-Dichlorobenzene 106-46-7 uglkg 2.3 2800 61 61 

2,4-Dinitrotoluene 121-14-2 uglkg 3.4 4200 61 61 

2,6-Dinitrotoluene 606-20-2 uglkg 3.4 4200 61 61 

2-Chloronaphthalene 91-58-7 uglkg 4.4 5300 61 61 

2-Nitroaniline 88-74-4 uglkg 3.3 4000 61 61 

OJ 
N 

3,3'-Dichlorobenzidine 91-94-1 uglkg 4.5 5500 61 61 

3-Nitroaniline 99-09-2 uglkg 3.2 3900 61 61 

--I 4-Bromophenyl phenyl ether 101-55-3 uglkg 1.7 2100 61 61 

0 4-Chloroaniline 106-47-8 uglkg 2.6 3100 61 61 
-->. 

0 4-Chlorophenyl phenyl ether 7005-72-3 uglkg 2.5 3000 61 61 
.j::>.. 4-Nitroanilinc 

,..-... 
100-01-6 uglkg 4.2 5100 61 61 

CD » 
Oz 
00 
1'0 0 
(J)1'0 
(J)(J) 
<O(J) 
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Table A-7. Reported Detection Limits for Round 2A Archived Core Sediment Samples. 

Round 2 Reported Detection Limits 
Aualyte CAS Number Units 

QAPPMDL' Minimum Maximum 

Aniliue 62-53-3 uglkg 1.9 2300 

Azobenzene 103-33-3 uglkg 3 3600 

Benzoic acid 65-g5-0 ug/kg 120 150000 

Benzyl alcohol 100-51-6 uglkg 4.5 5500 

Bis(2-chloroethoxy) methane 111-91-1 uglkg 1.6 2000 
Bis(2-chloroethyl) ether 111-44-4 uglkg 3 3600 

Bis(2-chloroisopropyl) ether 39638-32-9 uglkg 1.5 1800 

Carbazole 86-74-8 uglkg 1.6 2000 

Dibenzofuran 132-64-9 uglkg 0.21 130 

Hexachlorobenzene 118-74-1 uglkg 0.059 3100 

Hexachlorobutadiene 87-68-3 uglkg 0.23 2100 

Hexachlorocyclopentadiene 77-47-4 uglkg 19 23000 

Hexachloroethane 67-72-1 uglkg 0.065 3300 

Isophorone 78-59-1 uglkg 2 2400 

Nitrobenzene 98-95-3 uglkg 2.5 3000 
N-Nitrosodimethylamine 62-75-9 ug/kg 7.4 9000 

N-Nitrosodiphenylamine 86-30-6 uglkg 2.7 3300 

N-Nitrosodipropylamine 621-64-7 uglkg 3.9 4800 

Phenols 

2,3,4,5-'I'etrachlorophenol 4901-51-3 ug/kg 0.52 68 
2,3,5,6-Tetrachlorophenol 935-95-5 uglkg 0.51 7.3 

2,4,5-Trichlorophenol 95-95-4 uglkg 0.4 20 
2,4,6-Trichlorophenol 88-06-2 uglkg 0.31 4.3 

2,4-Dichlorophenol 120-83-2 uglkg 2.2 2700 

2,4-Dimethylphenol 105-67-9 uglkg 6.7 8100 

2,4-Dinitrophenol 51-28-5 uglkg 44 53000 
2-Chlorophenol 95-57-8 uglkg 2.1 2600 

2-Methylphenol 95-48-7 uglkg 4.2 5100 

2-Nitrophenol 88-75-5 uglkg 3.2 3900 

4,6-Dinitro-2-methylphenol 534-52-1 uglkg 2.1 2600 
4-Chloro-3-methylphenol 59-50-7 uglkg 2.6 3100 

4-Methylphenol 106-44-5 uglkg 3.6 4300 
4-Nitrophenol 100-02-7 ug/kg 37 45000 

Pentachlorophenol 87-86-5 uglkg 0.56 8.5 
OJ Phenol 108-95-2 uglkg 2.5 2800 N 
---I 

Phthalate Esters 0 
-->. Bis(2-ethylhexyl) phthalate 117-g1-7 ug/kg 2.2 2600 
0 Butylbenzyl phthalate 85-68-7 uglkg 1.9 2300 .j::>. 

,..-... 

~» DO NOT QUOTE OR CITE 
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00 
1'0 0 (J)1'0 
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0 

Total # Data 
Points 

61 

61 

61 

61 

61 
61 

61 

61 

63 

149 

149 

G1 

149 

61 

61 
61 

61 

61 

60 

60 

60 
60 

61 

61 

61 

61 

61 

G1 

61 

61 

61 
61 

60 

61 

61 

61 
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# Undetected 
Results 

61 

61 

61 

60 

61 
61 

61 

43 

16 

137 

141 

G1 

134 

61 

61 
61 

61 

61 

59 

59 

60 
60 

61 

61 

61 

61 

61 

G1 

61 

61 

41 
61 

51 

46 

44 

57 
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Table A-7. Reported Detection Limits for Round 2A Archived Core Sediment Samples. 

Round 2 Reported Detection Limits Total # Data # Undetected 
Analyte CAS Number Units 

QAPPMDL' Minimum Maximum Points Results 

Dibutyl phthalate 84-74-2 uglkg 3.3 3900 61 53 

Diethyl phthalate 84-66-2 uglkg 4.3 5200 61 59 

Dimethyl phthalate 131-11-3 ugfkg 2.2 2700 61 60 

Di-n-octyl phthalate 117-84-0 uglkg 1.5 1800 61 59 

Polycyclic Aromatic Hydrocarbons 

2-Methylnaphthalene 91-57-6 uglkg 0.41 2600 63 II 
Acenaphthene 83-32-9 uglkg 0.19 1200 63 7 

Accnaphthylcnc 208-96-8 uglkg 0.27 1700 63 10 

Anthracene 120-12-7 uglkg 0.27 1700 63 7 

Benz( a)anthracene 56-55-3 uglkg 0.19 1200 63 4 

Benzo(a)pyrene 50-32-8 uglkg 0.27 1700 63 4 

Benzo(b )f1uoranthene 205-99-2 uglkg 0.57 360 63 

Benzo(g,h,i)perylene 191-24-2 ug/kg 0.28 170 63 4 

Benzo(k)f1uoranthene 207-08-9 uglkg 0.4 250 63 

Chrysene 218-01-9 ug/kg 0.49 3100 63 

Dibenz( a,h)anthracene 53-70-3 uglkg 0.31 200 63 17 

F1uoranthene 206-44-0 uglkg 0.41 2600 61 1 

Fluorene 86-73-7 uglkg 0.23 1500 63 

Indeno( I ,2,3-cd)pyrene 193-39-5 uglkg 0.29 180 63 4 

Naphthalene 91-20-3 ug/kg 0.44 13000 63 25 

Phenanthrene 85-01-8 uglkg 0.4 13000 63 2 
Pyrene 129-00-0 uglkg 0.43 2700 63 3 

Chlorinated PCDDfFs 

1,2,3.4,6,7,8-Heptachiorodibenzoflllan 67562-39-4 pg/g 0.033 0.007 2.12 54 5 
1,2,3.4,6,7,8-Heptachlorodibenzo-p-dioxin 35822-46-9 pg/g 0.035 0.01 6.123 54 3 
1,2,3.4,7,8,9-Heptachlorodibenzofutan 55673-89-7 pg/g 0.052 0.008 2.305 54 
1,2,3.4,7 ,g-Hexachlorodibenzofuran 70648-26-9 pg/g 0.013 0.004 1.419 54 
1,2,3.4,7,8-Hexachlorodibenzo-p-dioxin 39227-28-6 pg/g 0.03 0.005 1.357 54 II 
1,2,3.6,7,8-Hexachlorodibenzofuran 57117-44-9 pg/g 0.013 0.005 1.844 54 7 
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 57653-85-7 pg/g 0.034 0.005 2.696 54 
1,2,3,7,8,9-Hexachiorodibenzoflllan 72918-21-9 pg/g 0.017 0.005 1.385 54 32 
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 19408-74-3 pg/g 0.032 0.005 2.695 54 8 
1,2,3,7,8-Pentachlorodibenzofuran 57117-41-6 pg/g 0.017 0.006 16.783 54 

OJ 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40121-76-4 pg/g 0.029 0.006 4.191 54 21 
N 
--I 
0 
-->. 

2,3,4,6,7,8-Hexachlorodibenzoflllan 60851-34-5 pg/g 0.013 0.005 1.634 54 9 
2,3,4,7,8-Pentachlorodibenzofuran 57117-31-4 pg/g 0.017 0.006 2.713 54 
2,3,7,8-Tetrachlorodibenzofuran 51207-31-9 pg/g 0.02 0.008 12.259 54 12 

0 
.j::>.. 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 1746-01-6 pg/g 0.026 0.006 3.78 54 38 
,..-... 

CD » 
Oz 
00 
1'0 0 (J)1'0 
-...J(J) 
-->'-...J 
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Table A-7. Reported Detection Limits for Round 2A Archived Core Sediment Samples. 

Round 2 Reported Detection Limits Total # Data # Undetected 
Analyte CAS Number Units 

QAPPMDL' Minimum Maximum Points Results 

PCDDfF Homologs 

Heptachlorodibenzofuran homologs 38998-75-3 pg/g 0.007 2.037 54 

IIeptachlorodibenzo-p-dioxin homologs 37871-00-4 pg/g 0.01 0.545 54 

Hexachlorodibenzofuran homo logs 55684-94-1 pg/g 0.004 1.419 54 I 
Hexachlorodibenzo-p-dioxin homologs 34465-46-8 pg/g 0.005 0.241 54 2 

Octachlorodibenzofuran 39001-02-0 pg/g 0.017 35.397 54 18 
Octaehlorodibenzo-p-dioxin 3268-87-9 pg/g 0.019 10.026 54 4 

Pcutachlorodibcnzofuran homologs 30402-15-4 pg/g 0.006 1.309 54 2 

Peutachlorodibenzo-p-dioxiu homo logs 36088-22-9 pg/g 0.006 0.218 54 8 
Tetrachlorodibenzofuran homo logs 30402-14-3 pg/g 0.007 0.633 54 6 
Tetrachlorodibenzo-p-dioxiu homologs 41903-57-5 pg/g 0.005 0.414 54 9 

PCB Congeners 
2,2' ,3,3' .4,4' ,5,5' ,6,6'-Decachlorobiphenyl 2051-24-3 pg/g 0.9 1.66 644 30 
2,2' ,3,3' .4,4' ,5,5' ,6-Nouachlorobipheuyl 40186-72-9 pg/g 0.53 1.66 644 30 
2,2' ,3,3' .4,4' ,5,5'-Oetaehlorobiphcnyl 35694-08-7 pg/g 0.94 1.66 644 30 
2,2' ,3,3' .4,4' ,5,6,6' -Nouachlorobipheuyl 52663-79-3 pg/g 0.51 1.66 644 30 3 
2,2' ,3,3' .4,4' ,5,6-0ctachlorobiphenyl 52663-78-2 pg/g 2.06 1.66 644 30 I 
2,2' ,3,3' .4,4' ,5-Heptachlorobiphenyl 35065-30-6 pg/g 0.41 1.66 644 30 
2,2' ,1,1' .4,4' ,6,6' -Octach lorohiphenyl 33091-17-7 pg/g 0.94 1.66 644 30 2 
2,2' ,3,3' .4,4' ,6-Heptachlorobiphenyl 52663-71-5 pg/g 0.55 1.66 644 30 
2,2' ,3,3' .4,5,5' ,6,6' -Nouachlorobipheuyl 52663-77-1 pg/g 0.74 1.66 644 30 7 
2,2' ,3,3' .4,5,5' ,6' -Octachlorobiphenyl 52663-75-9 pg/g 1.54 1.66 644 30 I 
2,2' ,3,3' .4,5,5' ,6-0ctachlorobiphenyl 68194-17-2 pg/g 1.37 1.66 644 30 2 
2,2' ,3,3' ,4,5,5'-Heptachlorobiphenyl 52663-74-8 pg/g 0.49 1.66 644 30 
2,2' ,3,3' .4,5' ,6,6' -Oetaehlorobiphenyl 40186-71-8 pg/g 1.14 1.66 644 30 3 
2,2' ,3,3' .4,5,6,6' -Octachlorobiphellyl 52663-73-7 pg/g 1.21 1.66 644 30 
2,2' ,3,3' .4,5' ,6'-Heptachlorobiphellyl 52663-70-4 pg/g 0.72 1.66 644 30 
2,2' ,3,3' .4,5' ,6-Heptachlorobiphellyl 40186-70-7 pg/g 1.15 1.66 644 30 7 
2,2' ,3,3' ,4,5,6'-Heptachlorobiphellyl 1~411-2~-~ pg/g 1.36 1.66 644 30 
2,2' ,3,3' .4,5,6-Heptachlorobiphellyl 68194-16-1 pg/g 0.65 1.66 644 30 2 
2,2' ,3,3' .4,5'-Hexachlorobiphellyl 52663-66-8 pg/g 0.8 1.66 644 30 
2,2' ,3,3' .4,5-Hexachlorobiphellyl 55215-18-4 pg/g 0.79 1.66 644 30 
2,2' ,3,3' .4,6,6'-Heptachlorobiphellyl 52663-65-7 pg/g 0.43 1.66 644 30 

OJ 2,2' ,3,3' .4,6-Hexachlorobiphellyl 6179R-70-7 pg/g 2.~4 1.66 644 10 22 
N 2,2' ,3,3'.4-Pelltaehlorobipheuyl 52663-62-4 pg/g 1.3 1.66 644 30 
---I 
0 2,2' ,3,3' ,5,5' ,6,6'-Octachlorobiphenyl 2136-99-4 pg/g 0.59 1.66 644 30 3 
--->. 2,2' ,3,3' ,5,5' ,6-Heptachlorobiphenyl 52663-67-9 pg/g 0.59 1.66 644 30 
0 2,2' ,3,3' ,5,6,6'-Heptachlorobiphenyl 52663-64-6 pg/g 0.33 1.66 644 30 -l:>. ,..-... 

~» DO NOT QUOTE OR CITE Oz This document is currently under review by US EPA 50f1O 
00 
1'0 0 (J)1'0 
-...J(J) 
1'0-...J 

1'0 



LWG Portland Harbor RIfFS 

Lower Willamelte Group 
Round 2A Archived Core Sediment Data Report 

Appendix A 
May 8, 2006 

DRAFT 

Table A-7. Reported Detection Limits for Round 2A Archived Core Sediment Samples. 

Round 2 Reported Detection Limits Total # Data # Undetected 
Analyte CAS Number Units 

QAPPMDL' Minimum Maximum Points Results 

2,2' ,3,3' ,5,6' -Hexachlorobiphenyl 52744-13-5 pg/g 1.42 1.66 644 30 
2,2' ,3,3' ,5-Pentachlorobiphenyl 60145-20-2 pg/g 0.9 1.66 644 30 23 
2,2' ,3,3' ,6,6' -Hexachlorobiphenyl 38411-22-2 pg/g 1.21 1.66 644 30 I 
2,2' ,3,3' -Tetrachlorobiphenyl 38444-93-8 pg/g 1.2 1.66 644 30 2 
2,2' ,3,4,4' ,5,5'-Heptachlorobiphenyl 35065-29-3 pg/g 0.68 1.66 644 30 
2,2' ,3,4,4' ,5,6,6' -Octachlorobiphenyl 74472-52-9 pg/g 0.74 1.66 644 30 26 
2,2' ,3,4,4' ,5' ,6-IIeptachlorobiphenyl 52663-69-1 pg/g 0.61 1.66 644 30 
2,2' ,3,4,4' ,5,6-Heptachlorobiphenyl 74472-47-2 pg/g 0.8 1.66 644 30 9 
2,2' ,3,4,4' ,5-Hexachlorobiphenyl 35694-06-5 pg/g 1.01 1.66 644 30 2 
2,2' ,3,4,4' ,6,6'-Heptachlorobiphenyl 74472-48-3 pg/g 0.48 1.66 644 30 16 
2,2' ,3,4,4' ,6' -Hexachlorobiphenyl 59291-64-4 pg/g 1.66 644 30 
2,2' ,3,4,5,5' ,6-Hcptachlorobiphcnyl 52712-05-7 pg/g 0.63 1.66 644 30 
2,2' ,3,4,5,5' -Hexachlorobiphenyl 52712-04-6 pg/g 0.58 1.66 644 30 
2,2' ,3,4' ,5,6,6'-Heptachlorobiphenyl 74487-85-7 pg/g 0.53 1.66 644 30 
2,2' ,3,4,5,6,6' -Heptachlorobiphenyl 74472-49-4 pg/g 0.79 1.66 644 30 26 
2,2' ,3,4' ,5,6' -Hexachlorobiphenyl 74472-41-6 pg/g 1.1 1.66 644 30 4 
2,2' ,3,4' ,5,6-Hexachlorobiphenyl 68194-13-8 pg/g 0.73 1.66 644 30 2 
2,2' ,3,4,5' ,6-Hexachlorobiphenyl 68194-14-9 pg/g 1.66 1.66 644 30 
2,2' ,3,4',so -Pentachlorobiphenyl 41464-51-1 pg/g 1.25 1.66 644 30 
2,2' ,3,4,5-Pentachlorobiphenyl 55312-69-1 pg/g 1.78 1.66 644 30 5 
2,2' ,1,4' ,6,6' -Hexach lorohiphenyl 68194-08-1 pg/g 1.29 1.66 644 30 4 
2,2' ,3,4,6,6' -Hexachlorobiphenyl 74472-40-5 pg/g 1.06 1.66 644 30 16 
2,2' ,3,4,6' -Penlachlorobipheny I 73575-57-2 pg/g 0.69 1.66 644 30 3 
2,2' ,3,5 ,5' ,6-Hexachlorobiphenyl 52663-63-5 pg/g 1.45 1.66 644 30 
2,2' ,3,5 ,6,6' -Hexachlorobiphenyl 68194-09-2 pg/g 1.25 1.66 644 30 6 
2,2' ,3,5 ,6' -Pentachlorobiphenyl 73575-55-0 pg/g 0.36 1.66 644 30 3 
2,2' ,3,5 ,6-Pentachlorobiphenyl 73575-56-1 pg/g 1.53 1.66 644 30 28 
2,2' ,3,5' -Tetrachlorobiphenyl 41464-39-5 pg/g 5.31 1.66 644 30 1 
2,2' ,3,6,6' -Pentachlorobiphenyl 73575-54-9 pg/g 0.54 1.66 644 30 3 
2,2' ,3,6' -Tetrachlorobiphenyl 41464-47-5 pg/g 1.07 1.66 644 30 2 
2,2' ,3,6-Tetrachlorobiphenyl 70162-45-7 pg/g 1.27 1.66 644 10 
2,2' ,4,4' ,5,5' -Hexachlorobiphenyl 35065-27-1 pg/g 1.18 1.66 644 30 
2,2',4,4',5,6'-Hexachlorobiphenyl 60145-22-4 pg/g 1.06 1.66 644 30 
2,2' ,4,4' ,5-Pentachlorobiphenyl 38380-01-7 pg/g 0.97 1.66 644 30 

OJ 2,2' ,4,4' ,6,6' -Hexachlorobiphenyl 33979-03-2 pg/g 0.85 1.66 644 30 22 

N 2,2' ,4,4' ,6-Pentachlorobiphenyl 39485-83-1 pg/g 0.26 1.66 644 30 3 
---I 2,2' ,4,4' -Tetrachlorobiphenyl 2437-79-8 pg/g 3.42 1.66 644 30 3 
0 
--->. 2,2' ,4,5' ,6-Pentachlorobiphenyl 60145-21-3 pg/g 0.44 1.66 644 30 3 
0 2,2' ,4,6,6' -Pentachlorobiphenyl 56558-16-8 pg/g 0.51 1.66 644 30 20 
-l:>. ,..-... 
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Table A-7. Reported Detection Limits for Round 2A Archived Core Sediment Samples. 

Round 2 Reported Detection Limits 
Aualyte CAS Number Units 

QAPPMDL' Minimum Maximum 

2,2' ,4,6' -Tetrachlorobiphenyl 68194-04-7 pg/g 1.11 1.66 644 
2,2' ,4,6-Tetrachlorobiphenyl 62796-65-0 pg/g 1.5 1.66 644 
2,2' ,4-Trichlorobiphenyl 37680-66-3 pg/g 1.3 1.66 644 
2,2' ,5,6' -Tetrachlorobiphenyl 41464-41-9 pg/g 0.98 1.66 644 
2,2' ,5-Trichlorobiphenyl 37680-65-2 pg/g 1.35 1.66 644 
2,2' ,6,6' -Tetrachlorobiphenyl 15968-05-5 pg/g 1.9 1.66 644 
2,2' ,6-Trichlorobiphenyl 38444-73-4 pg/g 0.95 1.66 644 
2,3,3' ,4,4' ,5,5' ,6-0ctachlorobiphenyl 74472-53-0 pg/g 1.17 1.66 644 
2,3,3' ,4,4' ,5,5'-Heptachlorobiphenyl 39635-31-9 pg/g 0.29 1.66 644 
2,3,3' ,4,4' ,5' ,6-Heptachlorobiphenyl 74472-50-7 pg/g 0.52 1.66 644 
2,3,3' ,4,4' ,5,6-Heptachlorobiphenyl 41411-64-7 pg/g 0.67 1.66 644 
2,3,3' ,4,4' ,5'-Hcxachlorobiphcnyl 69782-90-7 pg/g 0.55 1.66 644 
2,3,3' ,4,4' ,5-Hexachlorobiphenyl 38380-08-4 pg/g 0.82 1.66 644 
2,3,3',4,4'-Pentachlorobiphenyl 32598-14-4 pg/g 0.92 1.66 644 
2,3,3' ,4' ,5,5' ,6-Heptachlorobiphenyl 69782-91-8 pg/g 0.49 1.66 644 
2,3,3' ,4,5,5' ,6-Heptachlorobiphenyl 74472-51-8 pg/g 0.8 1.66 644 
2,3,3',4,5,5'-Hexachlorobiphenyl 39635-35-3 pg/g 0.47 1.66 644 
2,3,3',4',5'-Pentachlorobiphenyl 76842-07-4 pg/g 0.98 1.66 644 
2,3,3',4',6-Pentachlorobiphenyl 38380-03-9 pg/g 1.77 1.66 644 
2,3,3' ,4-Tetrachlorobiphenyl 74338-24-2 pg/g 1.04 1.66 644 
2,3,:V S ,6-Pen tach lorohiphenyl 68194-10-5 pg/g 1.04 1.66 644 
2,3,3' ,5' -Tetrachlorobiphenyl 41464-49-7 pg/g 1.22 1.66 644 
2,3,3' ,5-Telrachlorobiphenyl 70424-67-8 pg/g 1.18 1.66 644 
2,3' ,4,4' ,5,5' -Hexachlorobiphenyl 52663-72-6 pg/g 0.49 1.66 644 
2,3' ,4,4',so ,6-Hexachlorobiphenyl 59291-65-5 pg/g 0.43 1.66 644 
2,3,4,4' ,5,6-Hexachlorobiphenyl 41411-63-6 pg/g 0.61 1.66 644 
2,3' ,4,4' ,5' -Pentachlorobiphenyl 65510-44-3 pg/g 0.86 1.66 644 
2,3,4.4' ,5-Pentachlorobiphenyl 74472-37-0 pg/g 0.73 1.66 644 
2,3' ,4,4' ,6-Pentachlorobiphenyl 56558-17-9 pg/g 0.92 1.66 644 
2,3' ,4',5,so -Pentachlorobiphenyl 70424-70-3 pg/g 1.12 1.66 644 
2,3' ,4,5 ,5' -Pentachlorobiphenyl 6~194-12-7 pg/g 1.04 1.66 644 
2,3' ,4,5' ,6-Pentachlorobiphenyl 56558-18-0 pg/g 0.88 1.66 644 
2,3' ,4,5'-Tetrachlorobiphenyl 73575-52-7 pg/g 1.34 1.66 644 
2,3' ,4,5-Tetrachlorobiphenyl 73575-53-8 pg/g 1.15 1.66 644 

OJ 2,3,4' ,5-Tetrachlorobiphenyl 74472-34-7 pg/g 1.14 1.66 644 

N 
--I 
0 
-->. 

2,3,4,6-Tetrachlorobiphenyl 54230-22-7 pg/g 0.9 1.66 644 
2,3' ,4-Trichlorobiphenyl 55712-37-3 pg/g 0.82 1.66 644 
2,3,4'-Trichlorobiphenyl 38444-85-8 pg/g 0.91 1.66 644 

0 
-l:>. 

2,3' ,5' ,6-Tetrachlorobiphenyl 74338-23-1 pg/g 0.72 1.66 644 
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Table A-7. Reported Detection Limits for Round 2A Archived Core Sediment Samples. 

Round 2 Reported Detection Limits Total # Data # Undetected 
Analyte CAS Number Units 

QAPPMDL' Minimum Maximum Points Results 

2,3,5,6-Tetrachlorobipheuyl 33284-54-7 pg/g 1.3 1.66 644 30 19 
2,3' ,5'-Trichlorobiphenyl 37680-68-5 pg/g 0.93 1.66 644 30 3 
2,3' ,5-Trichlorobiphenyl 38444-81-4 pg/g 0.77 1.66 644 30 2 

2,3,5-Trichlorobiphenyl 55720-44-0 pg/g 0.71 1.66 644 30 15 
2,3' -Dichlorobiphenyl 25569-80-6 pg/g 2.22 3.31 1290 30 6 
2,4,4' ,5-Tetrachlorobiphenyl 32690-93-0 pg/g 1.09 1.66 644 30 
2,4,4'-Trichlorobiphenyl 7012-37-5 pg/g 1.54 1.66 644 30 
2,4' ,5-Trichlorobiphenyl 16606-02-3 pg/g 1.17 1.66 644 30 2 

2,4,5-Trichlorobiphenyl 15862-07-4 pg/g 0.61 1.66 644 30 7 
2,4,6-Trichlorobiphenyl 35693-92-6 pg/g 0.91 1.66 644 30 29 
2-Chlorobiphenyl 2051-60-7 pg/g 0.5 1.66 644 30 
3,3' ,4,4' ,5,5'-Hcxachlorobiphcnyl 32774-16-6 pg/g 0.77 0.282 77.5 30 14 
3,3' ,4,4' ,5-Pentachlorobiphenyl 57465-28-8 pg/g 0.63 1.66 644 30 
3,3' ,4,4' -Tetrachlorobiphenyl 32598-13-3 pg/g 1.08 1.66 644 30 
3,3' ,4,5 ,5' -Pentachlorobiphenyl 39635-33-1 pg/g 0.78 1.66 644 30 29 
3,3' ,4,5' -Tetrachlorobiphenyl 41464-48-6 pg/g 1.65 1.66 644 30 
3,3' ,4,5-Tetrachlorobiphenyl 70362-49-1 pg/g 2.81 1.66 644 30 30 
3,3' ,4-Trichlorobiphenyl 37680-69-6 pg/g 0.41 1.66 644 30 2 
3,3' ,5,5' -Tetrachlorobiphenyl 33284-52-5 pg/g 0.85 1.66 644 30 28 
3,3' ,5-Trichlorobiphenyl 38444-87-0 pg/g 0.89 1.66 644 30 18 
1,3' -Dich lorohiphenyl 2050-67-1 pg/g 4.99 3.31 1290 30 21 
3,4,4' ,5-Tetrachlorobiphenyl 70362-50-4 pg/g 1.02 1.66 644 30 2 
3,4,4'-Trichlorobipheny I 38444-90-5 pg/g 0.59 1.66 644 30 2 
3,4' ,5-'l'richlorobiphenyl 38444-88-1 pg/g 0.6 1.66 644 30 4 
3,4,5-Trichlorobiphenyl 53555-66-1 pg/g 0.86 1.66 644 30 3 
3,5-Dichlorobiphenyl 34883-41-5 pg/g 2.98 3.31 1290 30 30 
3-Chlorobiphenyl 2051-61-8 pg/g 0.61 1.66 644 30 2 
4,4'-Dichlorobiphenyl 2050-68-2 pg/g 2.79 3.31 1290 30 2 
4-Chlorobiphenyl 2051-62-9 pg/g 0.63 1.66 644 30 I 
PCB004 &010 PCB004_010 pg/g 4.33 3.31 1290 30 4 
PCB005 &008 PCROO~_OOR pg/g 4.41 3.11 1290 10 3 
PCB007 &009 PCB007_009 pg/g 4.63 3.31 1290 30 II 
PCBOl2 &013 PCBOI2_013 pg/g 6.05 3.31 1290 30 9 
PCBOl6 &032 PCBOI6_032 pg/g 2.54 1.66 644 30 2 

OJ PCB020 & 021 & 033 PCB020_021_033 pg/g 1.35 1.66 644 30 

N 
--I 
0 
-->. 

PCB024 &027 PCB024_027 pg/g 2.49 1.66 644 30 3 
PCB041 & 064 &071 &072 PCB04 1_064_07 I pg/g 3.45 1.66 644 30 
PCB042 &059 PCB042_059 pg/g 2.04 1.66 644 30 

0 
.j::>.. 

PCB043 &049 PCB043_049 pg/g 2.2 1.66 644 30 
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Table A-7. Reported Detection Limits for Round 2A Archived Core Sediment Samples. 

Round 2 Reported Detection Limits Total # Data # Undetected 
Analyte CAS Number Units 

QAPPMDL' Minimum Maximum Points Results 

PCB048 &075 PCB048_075 pg/g 1.75 1.66 644 30 
PCB052 &069 PCB052_069 pg/g 3.33 1.66 644 30 
PCB056 &060 PCB056_060 pg/g 2.45 1.66 644 30 
PCB061 & 070 PCB061_070 pg/g 1.66 644 30 
PCB066 &076 PCB066 076 pg/g 1.66 644 30 
PCB084 &092 PCB084_092 pg/g 1.6 1.66 644 30 
PCB085 & 116 PCB085_116 pg/g 1.29 1.66 644 30 
PCB087 & 117 & 125 PCB087 _117 _125 pg/g 1.81 1.66 644 30 
PCB088 &091 PCB088_091 pg/g 1.63 1.66 644 30 
PCB090 & 101 PCB090_101 pg/g 1.49 1.66 644 30 
PCB095 & 098 & 102 PCB095 098 102 pg/g 6.39 1.66 644 30 
PCB 106 & 118 PCB 106_1 18 pg/g 2.14 1.66 644 30 
PCB 107 & 109 PCB 107_109 pg/g 1.27 1.66 644 30 
PCBI08 & 112 PCB 108_1 12 pg/g 1.66 644 30 2 

PCBIII & 115 PCBIII_115 pg/g 1.72 1.66 644 30 
PCBI28 & 162 PCB128_162 pg/g 1.15 1.66 644 30 
PCB132 & 161 PCB132 161 pg/g 0.98 1.66 644 30 
PCB133 & 142 PCB 133_142 pg/g 3.9 1.66 644 30 
PCB 134 & 143 PCB 134_143 pg/g 4.07 1.66 644 30 
PCB138 & 163 & 164 PCB138_163_164 pg/g 2.08 1.66 644 30 
PCB 139 & 149 PCB 139_149 pg/g 1.84 1.66 644 30 
PCBI46 & 165 PCB146_165 pg/g 1.72 1.66 644 30 
PCBI58 & 160 PCB158 160 pg/g 1.29 1.66 644 30 
PCBI82 & 187 PCB182_187 pg/g 1.08 1.66 644 30 
PCBI96 & 203 PCB 196_203 pg/g 2.32 1.66 644 30 
Polychlorinated biphenyls 1336-36-3 pg/g 0 0 30 

PCB Homologs 

Dichlorobiphenyl 25512-42-9 pg/g 3.31 1290 30 2 

Heptachlorobiphenyl 28655-71-2 pg/g 1.66 644 30 

Hexachlorobiphenyl 26601-64-9 pg/g 1.66 644 30 
Monochlorobiphenyl 27323-18-8 pg/g 1.66 644 30 

Nonachlorobiphcnyl 53742-07-7 pg/g 1.66 644 30 

Octachlorobiphenyl 55722-26-4 pg/g 1.66 644 30 

Pentachlorobiphenyl 25429-29-2 pg/g 1.66 644 30 

OJ Tetrachlorobiphenyl 26914-33-0 pg/g 1.66 644 30 
N 
--I 

Trichlorobiphenyl 25323-68-6 pg/g 1.66 644 30 
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Table A-7. Reported Detection Limits for Round 2A Archived Core Sediment Samples. 

Analyte CAS Number Units 

Grain Size 

>9 Phi day GS_MFCLAY percent 

g-9 Phi clay GS_CCLAY percent 

Coarse sand GS_CS percent 

Coarse silt GS_CSILT percent 

Fine gravel GS_FG percent 

Fine sand GS_FS percent 

Fine silt GS]SILT percent 

Medium gravel GS_MG percent 

Medium sand GS_MS percent 

Medium silt GS_MSILT percent 

Very coarse sand GS_VCS percent 

Very fine sand GS_VFS percent 

Very fine silt GS_VFSILT percent 

Petroleum Hydrocarbons 

Diesel Range Hydrocarbons DRH mg/kg 

Residual Ranlle Hl:drocarhons RRH mg/kg 

Notes: 

Round 2 

QAPPMDL' 

0.1 

0.1 

0.1 

0.1 
0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

7.1 
4.6 

Reported Detection Limits 
Minimum Maximum 

o 

o 

o 

4.4 
4.1 

o 

o 

o 

8.3 
:n 
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# Undetected 
Results 

62 

109 

4 

9 

MDLs for PCB congeners obtained from Table 1 of Round 2 QAPP Addendum 2 (Integral 2004). MDLs for PCB congeners are provided on a dry-weight basis and 
assume 50% moisture in the samples and a sample weight of 109. 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA 10 of 10 



LWG Portland Harbor RIIFS 

Lower Willamette Group 
Round 2A Archived Core Sediment Data Report 

Appendix A 

May S, 2006 

DRAFT 

Table A-S. Results for Round 2A Archived Core Sediment Field Replicate Samples. 

Field Rel.!licates 
Analyte Group/Chemical Name Unit Number Number RPD 

Minimum Maximum Average 
Collected Detected Above 50 

Conventionals 
Specific gravity NA II II 1.3 2.0 1.7 
Total organic carbon percent II II 0.070 4.3 1.6 
Total solids percent 13 13 40.5 79.3 65.4 

Grain Size 
>9 Phi clay percent II II 0.56 20.3 8.5 
8-9 Phi clay percent II II 0.23 13.5 4.7 
Coarse;: sand pt:rct:nl II 11 0.070 13.9 3.6 
Coarse silt percent II II 0.60 24.7 13.3 
Fine gravel percent II 6 0.15 1.1 0.47 
Fine sand percent II 11 0.89 18.0 8.1 
Fine silt percent II II 0.42 18.7 10.9 
Medium gravel percent II 2 0.18 1.1 0.63 
Medium sand percent II II 0.39 68.2 17.3 
Medium silt percent II II 0.70 25.4 16.4 
Very coarse sand percent II II 0.070 1.8 0.53 
Very fine sand percent II II 1.2 16.4 8.9 
Very fine silt percent II II 0.32 IS.O 7.5 

Metals 
Aluminum mg/kg 2 2 18100 24000 21050 
Antimony mg/kg 2 2 0.10 0.22 0.16 
Arsenic mg/kg 2 2 3.3 9.10 6.2 
Cadmium mg/kg 2 0.19 0.19 0.19 

Chromium mg/kg 2 2 19.5 28.0 23.8 
Copper mg/kg 2 2 25.6 31.2 28.4 
Lead mg/kg 2 2 5.7 11.9 8.8 
Nickel mg/kg 2 2 18.5 26.5 22.5 
Selenium mg/kg 2 0 
Silver mg/kg 2 2 0.072 0.10 0.086 
Zinc mg/kg 2 2 67.0 75.7 71.4 

Semivolatile Organic Compounds 
1,2,4-Trichlorobenzene llg/kg 5 0 
1,2-Dichlorobenzene ug/kg 5 0 
1,3-Dichlorobenzene ug/kg 5 0 
1,4-Dichlorobenzene ug/kg 5 0 
2,4-Dinitrotoillene llg/kg 5 0 
2,6-Dinitrotoillene llg/kg 5 0 
2-Chloronaphthalene llg/kg 5 0 
2-Nitroaniline llg/kg 5 0 
3,3' -Dichlorobenzidine llg/kg 5 0 
3-Nitroaniline llg/kg 5 0 
4-Bromophenyl phenyl ether ug/kg 5 0 
4-Chloroaniline ug/kg 5 0 
4-Chlorophenyl phenyl ether ug/kg 5 0 
4-Nilrmmiline ug/kg 5 0 
Aniline llg/kg 5 0 
Azobenzene llg/kg 5 0 
Benzoic acid llg/kg 5 0 
Benzyl alcohol llg/kg 5 0 
Bis(2-chloroethoxy) methane llg/kg 5 0 
Bis(2-chloroethyl) ether llg/kg 5 0 
Bis(2-chloroisopropyl) ether ug/kg 5 0 
Carbazole ug/kg 5 2 4.0 6.4 5.2 
Dibenzofuran ug/kg 4 3 2.6 2300 808 
Hexachlorobenzene llg/kg 6 0 
Hexachloroblltadiene llg/kg 6 0 
Hexachlorocyclopentadiene llg/kg 5 0 
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Table A-8. Results for Round 2A Archived Core Sediment Field Replicate Samples. 

Field Rel.!licates 
Analyte Group/Chemical Name Unit Number Number RPD 

Minimum Maximum Average 
Collected Detected Above 50 

Hexachloroethane ug/kg 6 0 
Isophorone ug/kg 5 0 
Nitrobenzene ug/kg 5 0 
N-Nitrosodimethylamine ug/kg 5 0 
N-Nitrosodiphenylamine ug/kg 5 0 
N-Nitrosodipropylamine ug/kg 5 0 

Phenols 
2,3,4,5-Tetrachlorophenol ug/kg 5 0 
2,3,5,6-Tetrachlorophenol ug/kg 5 0 
2,4,~-Ttichlorophenol ug/kg ~ 0 
2,4,6-Ttichlorophenol ug/kg 5 0 
2,4-Dichlorophenol ug/kg 5 0 
2,4-Dimethylphenol ug/kg 5 0 
2,4-Dinitrophenol ug/kg 5 0 
2-Chlorophenol ug/kg 5 0 
2-Methylphenol ug/kg 5 0 
2-Nitrophenol ug/kg 5 0 
4,6-Dinitro-2-methylphenol ug/kg 5 0 
4-Chloro-3-methylphenol ug/kg 5 0 
4-Methylphenol llg/kg 5 2 5.6 10.0 7.8 

4-Nitrophenol ug/kg 5 0 
Pentachlorophenol ug/kg 5 4.4 4.4 4.4 
Phenol ug/kg 5 4 3.4 13.0 6.2 

Phthalates 
Bis(2-ethyihexyl) phthalate llg/kg 5 2 3.1 810 407 
Blltylbenzyl phthalate llg/kg 5 260 260 260 
Diblltyl phthalate llg/kg 5 2 6.5 23 14.8 
Diethyl phthalate llg/kg 5 0 
Dimethyl phthalate ug/kg 5 8.4 8.4 8.4 
Di-n-octyl phthalate ug/kg 5 110 110 110 

Pulycyclic Arumatic Hydrucarbuns 
2-Methylnaphthalene llg/kg 4 3 4.7 250 142 
Acenaphthene llg/kg 4 4 0.31 6700 1757 
Acenaphthylene llg/kg 4 4 0.33 43.0 25.1 
Anthracene llg/kg 4 4 1.1 2300 637 
Benz( a )anthracene llg/kg 4 4 1.1 1100 352 
Renzo(a)pyrene ug/kg 4 4 1.2 440 209 
Benzo(b )fluoranthene ug/kg 4 4 0.87 530 188 
Benzo(g,h,i)perylene ug/kg 4 4 1.4 320 128 
Benzo(k)fluoranthene ug/kg 4 4 0.77 390 154 
Chrysene ug/kg 4 4 1.4 1200 400 
Dibenz( a,h)anthracene ug/kg 4 3 4.8 47.0 30.3 
Fluoranthene ug/kg 4 4 7.5 6700 1912 
Fluorene ug/kg 4 4 0.49 5500 1437 
Indeno( I ,2,3-cd)pyrene ug/kg 4 4 1.1 270 120 
Naphthalene ug/kg 4 3 19.0 320 160 
Phenanthrene llg/kg 4 4 6.4 14000 3834 
Pyrene ug/kg 4 4 9.7 5200 1565 

Chlorinated Pesticides 
2,4'-DDD ug/kg 0 
2,4'-DDE ug/kg 0 
2,4'-DDT ug/kg 0 
4,4'-DDD ug/kg 0 
4,4'-DDE ug/kg 0 
4,4'-DDT ug/kg 0 
Aldcin ug/kg 0 
alpha-Endosulfan ug/kg 0 

DO NOT QUOTE OR CITE 

This docll111ent is currently under review by CS EPA 20f7 

ANC02679 
BZT0104(e)002679 



LWG Portland Harbor RIIFS 

Lower Willamette Group 
Round 2A Archived Core Sediment Data Report 

AppcndixA 
May 8, 2006 

DRAFT 

Table A-8. Results for Round 2A Archived Core Sediment Field Replicate Samples. 

Field Rel.!licates 
Analyte Group/Chemical Name Unit Number Number RPD 

Minimum Maximum Average 
Collected Detected Above 50 

alpha-Hexachlorocyclohexane ug/kg 0 
beta-Endosulfan ug/kg 0 
beta-Hexachlorocyclohexane ug/kg 0 
cis-Chlordane ug/kg 0 
cis-Nonachlor ug/kg 0 
delta-Hexachlorocyclohexane ug/kg 0 
Dieldrin ug/kg 0 
Endosulfan sulfate ug/kg 0 
Endrin ug/kg 0 
Endrin aldehyde ug/kg 0 
Endrin ketone ug/kg 0 
gamma-Hexachlorocyclohexane ug/kg 0 
Heptachlor ug/kg 0 
Heptachlor epoxide ug/kg 0 
Methoxychlor ug/kg 0 
Mirex ug/kg 0 
Oxychlordane ug/kg 0 
Toxaphene ug/kg 0 
trans-Chlordane ug/kg 0 
trans-Nonachlor ug/kg 0 

PCB Aroclors 
Aroclor 1016 ug/kg 4 0 
Aroclor 1221 ug/kg 4 0 
Aroclor 1232 ug/kg 4 0 
Aroclor 1242 ug/kg 4 160 160 160 
Aroclor 1248 ug/kg 4 10.0 10.0 10.0 
Aroclor 1254 ug/kg 4 2 22.0 94.0 58.0 
Aroclor 1260 ug/kg 4 2 30.0 42.0 36.0 
Aroclor 1262 ug/kg 4 0 
Arodor 1268 ug/kg 4 0 

PCB Congeners 
2,2' ,3,3' ,4,4' ,5,5' ,6,6' -Decachlorobiphenyl pg/g 4 4 39.0 1750 755 
2,2' ,3,3' ,4,4' ,5,5' ,6-Nonachlorobiphenyl pg/g 4 4 266 1750 1232 
2,2' ,3,3' ,4,4' ,5,5'-Octachlorobiphenyl pg/g 4 4 1010 5340 2445 
2,2' ,3,3' ,4,4' ,5,6,6'-Nonachlorobiphenyl pg/g 4 4 35.7 191 133 
2,2' ,3,3' ,4,4' ,5,6-0ctachlorobiphenyl pg/g 4 4 466 2810 1174 
2,2' ,3,3' ,4,4' ,5-Heptachlorobiphenyl pg/g 4 4 1440 10500 4440 
2,2' ,3,3' ,4,4' ,6,6'-Octachlorobiphenyl pg/g 4 4 44.8 256 110 
2,2' ,3,3' ,4,4' ,6-Heptachlorobiphenyl pg/g 4 4 441 3150 1315 
2,2' ,3,3' ,4,5,5' ,6,6'-Nonachlorobiphcnyl pg/g 4 4 54.2 433 316 
2,2' ,3,3' ,4,5,5' ,6'-Oclachlorobiphenyl pg/g 4 4 930 5350 2448 
2,2' ,3,3' ,4,5,5' ,6-0ctachlorobiphenyl pg/g 4 4 51.5 394 249 
2,2' ,3,3' ,4,5,5' -Heptachlorobiphenyl pg/g 4 4 307 1900 ~02 

2,2' ,3,3' ,4,5' ,6,6'-Octachlorobiphenyl pg/g 4 4 160 858 399 
2,2' ,3,3' ,4,5,6,6' -Octachlorobiphenyl pg/g 4 4 151 786 361 
2,2' ,3,3' ,4,5' ,6'-Heptachlorobiphenyl pg/g 4 4 1070 8190 3183 
2,2' ,3,3' ,4,5' ,6-Heptachlorobiphenyl pg/g 4 3 82.2 560 380 
2,2' ,3,3' ,4,5,6' -Heptachlorobiphenyl pg/g 4 4 1810 11900 4980 
2,2' ,3,3' ,4,5,6-Heptachlorobiphenyl pg/g 4 4 38.3 240 105 
2,2' ,3,3' ,4,5' -IIexachlorobiphenyl pg/g 4 4 219 1840 957 
2,2' ,3,3' ,4,5-Hexachlorobiphenyl pg/g 4 4 118 840 512 
2,2' ,3,3' ,4,6,6' -Heptachlorobiphenyl pg/g 4 4 235 1890 733 
2,2' ,3,3' ,4,6-Hexachlorobiphenyl pg/g 4 I 6.0 6.0 6.0 
2,2' ,3,3' ,4-Pentachlorobiphenyl pg/g 4 4 527 5630 2003 
2,2' ,3,3' ,5,5' ,6,6'-Octachlorobiphenyl pg/g 4 4 260 1180 599 
2,2' ,3,3' ,5,5' ,6-Heptachlorobiphenyl pg/g 4 4 489 3270 1303 
2,2' ,1,:'1' ,~,6,6' -Heptach lorohiphenyl pg/g 4 4 99~ 6760 2729 
2,2' ,3,3' ,5,6' -Hexachlorobiphenyl pg/g 4 4 1150 6090 2775 
2,2' ,3,3' ,5-Pentachlorobiphenyl pg/g 4 4.6 4.6 4.6 
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Field Replicates 
Analyte Group/Chemical Name 

2,2' ,3,3' ,6,6' -Hexachlorobiphenyl 
2,2' ,3,3'-Tetraehlorobiphenyl 
2,2' ,3,4,4' ,5,5' -Heptachlorobiphenyl 
2,2' ,3,4,4' ,5,6,6' -Octachlorobiphenyl 
2,2' ,3,4,4' ,5' ,6-Heptachlorobiphenyl 
2,2' ,3,4,4' ,5,6-Heptachlorobiphenyl 
2,2' ,3,4,4' ,5-Hexachlorobiphenyl 
2,2' ,3,4,4' ,6,6' -Heptachlorobiphenyl 
2,2' ,3,4,4' ,6' -Hexachlorobiphenyl 
2,2' ,3,4,5,5' ,6-Heptachlorobiphenyl 
2,2' ,1,4,,';,S' -Hexach lorohiphenyl 

2,2' ,3,4' ,5,6,6' -Heptachlorobiphenyl 
2,2' ,3,4,5,6,6' -Heptachlorobiphenyl 
2,2' ,3,4' ,5,6' -Hexachlorobiphenyl 
2,2' ,3,4' ,5,6-Hexachlorobiphenyl 
2,2' ,3,4,5' ,6-Hexachlorobiphenyl 
2,2' ,3,4' ,5' -Pentachlorobiphenyl 
2,2' ,3,4,5-Pentachlorobiphenyl 
2,2' ,3,4' ,6,6' -Hexachlorobiphenyl 
2,2' ,3,4,6,6' -Hexachlorobiphenyl 
2,2' ,3,4,6' -Pentachlorobiphenyl 

2,2' ,3,5,5' ,6-Hexachlorobiphenyl 
2,2' ,3,5,6,6' -Hexachlorobiphenyl 
2,2' ,3,5,6' -Pentachlorobiphenyl 
2,2' ,3,5,6-Pentachlorobiphenyl 
2,2' ,3,5' -'l'etrachlorobiphenyl 
2,2' ,3,6,6' -Pentachlorobiphenyl 
2,2' ,3,6' -Tetrachlorobiphenyl 
2,2' ,3,6-Tetrachlorobiphenyl 
2,2' ,4,4' ,5,5' -Hexachlorobiphenyl 
2,2' ,4,4' ,5,6' -Hexachlorobiphenyl 
2,2' ,4,4' ,5-Pentachlorobiphenyl 
2,2' ,4,4' ,6,6' -IIexachlorobiphenyl 
2,2' ,4,4' ,6-Pentachlorobiphenyl 
2,2' ,4,4' -Tetrachlorobiphenyl 
2,2' ,4,5' ,6-Pentachlorobiphenyl 
2,2' ,4,6,6' -Pentachlorobiphenyl 
2,2' ,4,6' -Tetrachlorobiphenyl 
2,2' ,4,6-Tetrachlorobiphenyl 
2,2' ,4-Trichlorohiphenyl 
2,2' ,5,6'-Tetrachlorobiphenyl 
2,2' ,5-Trichlorobiphenyl 
2,2' ,6,6' -Tetrachlorobiphenyl 
2,2' ,6-Trichlorobiphenyl 
2,3,3' ,4,4' ,5,5' ,6-0ctachlorobiphenyl 
2,3,3' ,4,4' ,5,5' -Heptachlorobiphenyl 
2,3,3' ,4,4' ,5' ,6-Heptachlorobiphenyl 
2,3,3' ,4,4' ,5,6-Heptachlorobiphenyl 
2,3,3' ,4,4' ,5' -Hexachlorobiphenyl 
2,3,3' ,4,4' ,5-Hexachlorobiphenyl 
2,3,3' ,4,4' -Pentachlorobiphenyl 
2,3,3' ,4' ,5,5' ,6-Heptachlorobiphenyl 

2,3,3' ,4,5,5' ,6-Heptachlorobiphenyl 
2,3,3',4,5,5'-Hexachlorobiphenyl 
2,3,3' ,4' ,5' -Pentachlorobiphenyl 
2,3,3' ,4' ,6-Pentachlorobiphenyl 
2,3,3' ,4-Tetrachlorobiphenyl 
2,3,3' ,5' ,6-Pentachlorobiphenyl 
2,3,3',5'-Tetrachlorobiphenyl 
2,3,3' ,5-Tetrachlorobiphenyl 
2,3' ,4,4' ,5,5' -Hexachlorobiphenyl 

Unit 

pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 

Number 
Collected 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Number 
Detected 

4 
4 
4 
o 
4 
3 
4 
3 
4 
4 
4 
4 
o 
4 
4 
4 
4 
4 
4 
2 
4 
4 
4 
4 
o 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
4 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
o 
4 
4 
4 
4 
2 
4 
4 
4 
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Minimum Maximum 

1060 
333 

3790 

842 
13.7 
198 
2.9 

33.6 
214 
611 
5.5 

30.2 
230 
124 

1010 
18.3 
20.4 
4.3 

67.7 
1810 
7.6 

28.0 

2S90 
44.2 
153 
351 

3580 
176 

2270 
3.2 
58.8 
1780 
134 
3.8 
126 
10.2 
SSg 

366 
383 
5.6 

73.2 
46.4 
55.6 
57.4 
319 
56.2 
321 
1270 
184 

85.8 
53.8 
3150 
58.3 
49.2 
20.3 
46.7 
112 

5150 
8120 

27300 

7640 
224 
1160 
9.0 
555 
1330 
6S70 
41.1 

425 
571 
1590 
12200 
1210 
144 
10.6 
827 

3630 
41.1 
493 

4g900 

813 
5320 
8370 

35600 
1600 
17500 

7.3 
425 

27300 
532 
25.2 
5410 
260 

17400 
12400 
29400 

241 
3910 
233 
361 
417 
2150 
407 
1920 
11700 
1380 

481 
428 

35300 
621 
97.0 
147 
419 
706 

Average 

2533 
2717 
11318 

2986 
109 
591 
5.4 
184 
580 

107'; 

22.6 

153 
428 
689 

4728 
337 
89.0 
7.4 
272 

2670 
17.7 
244 

16g35 

268 
1829 
2825 
15753 
660 

7963 
5.5 
236 

10705 
399 
14.5 
1960 
88.6 
6040 
4219 
10566 
72.7 
1246 
105 
163 
172 
903 
223 
1273 
4488 
538 

207 
162 

15663 
218 
73.1 
58.1 
146 
480 
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Table A-S. Results for Round 2A Archived Core Sediment Field Replicate Samples. 

Field Rel.!licates 
Analyte Group/Chemical Name Unit Number Number RPD 

Minimum 
Collected Detected Above 50 

2,3' ,4,4' ,5' ,6-Hexachlorobiphenyl pg/g 4 4 8.4 
2,3,4.4' ,5,6-Hexachlorobiphenyl pg/g 4 4 15.5 
2,3' ,4,4' ,5' -Pentachlorobiphenyl pg/g 4 4 59.6 
2,3,4.4' ,5-Pentachlorobiphenyl pg/g 4 4 85.7 
2,3' ,4,4' ,6-Pentachlorobiphenyl pg/g 4 4 239 
2,3' ,4' ,5,5' -Pentachlorobiphenyl pg/g 4 4 117 
2,3' ,4,5,5' -Pentachlorobiphenyl pg/g 4 4 14.9 
2,3' ,4,5' ,6-Pentachlorobiphenyl pg/g 4 2 18.9 
2,3' ,4,5'-Tetrachlorobiphenyl pg/g 4 4 108 
2,3' ,4,5-Tetrachlorobiphenyl pg/g 4 4 99.9 
2,3,4"~-Tetrachlorohiphenyl pg/g 4 4 144 
2,3,4,6-Tetrachlorobiphenyl pg/g 4 8.8 
2,3' ,4-Trichlorobiphenyl pg/g 4 4 176 
2,3,4'-Triehlorobiphenyl pg/g 4 4 302 
2,3' ,5' ,6-Tetrachlorobiphenyl pg/g 4 317 
2,3,5,6-Tetrachlorobiphenyl pg/g 4 3 2.6 
2,3' ,5'-Trichlorobiphenyl pg/g 4 4 31.6 
2,3' ,5-Trichlorobiphenyl pg/g 4 4 386 
2,3,5-Trichlorobiphenyl pg/g 4 3 2.6 
2,3' -Dichlorobiphenyl pg/g 4 4 74.0 
2.4,4' ,5-Tetrachlorobiphenyl pg/g 4 4 1300 
2,4,4'-Trichlorobiphenyl pg/g 4 4 1920 
2,4' ,5-Trichlorobiphenyl pg/g 4 4 1770 
2,4,5-Trichlorobiphenyl pg/g 4 4 1.9 
2,4,6-Trichlorobiphenyl pg/g 4 0 
2-Chlorobiphenyl pg/g 4 4 9.2 
3,3' ,4,4' ,5,5' -Hexachlorobiphenyl pg/g 4 I 1.7 
3,3' ,4,4' ,5-Pentachlorobiphenyl pg/g 4 4 16.7 
3,3' ,4,4'-Tetrachlorobiphenyl pg/g 4 4 251 
3,3' ,4,5,5' -Pentachlorobiphenyl pg/g 4 0 
3,3' ,4,5'-Tetrachlorobiphenyl pg/g 4 4 55.8 
3,3' ,4,5-Tetrachlorobiphenyl pg/g 4 0 
3,3' ,4-Trichlorobiphenyl pg/g 4 4 26.4 
3,3' ,5,5'-Tetrachlorobiphenyl pg/g 4 0 
3,3' ,5-Trichlorobiphenyl pg/g 4 2 2.4 
3,3' -Dichlorobiphenyl pg/g 4 3 16.8 
3,4,4' ,5-Tetrachlorobiphenyl pg/g 4 4 14.6 
3,4,4'-Trichlorobiphenyl pg/g 4 4 427 
3,4' ,5-Trichlorobiphenyl pg/g 4 4 13.1 
3,4,~-Ttichlorohiphenyl pg/g 4 4 39.7 
3,5-Dichlorobiphenyl pg/g 4 0 
3-Chlorobiphenyl pg/g 4 4 5.1 
4,4' -Dichlorobiphenyl pg/g 4 4 138 
4-Chlorobiphenyl pg/g 4 4 64.4 
PCB004 &010 pg/g 4 4 69.9 
PCB005 &008 pg/g 4 4 329 
PCB007 &009 pg/g 4 3 30.6 
PCBOl2 &013 pg/g 4 3 250 
PCBOl6 &032 pg/g 4 4 697 
PCB020 & 021 & 033 pg/g 4 4 389 
PCB024 &027 pg/g 4 4 62.3 
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85.2 
78.1 
570 
883 
1130 
1030 
120 
26.2 
491 
1330 
2240 
8.8 

10100 
9370 
317 
22.9 
655 

17500 
25.1 
7730 
19800 
51900 
41600 
91.3 

gg2 

1.7 
122 

4420 

432 

339 

26.9 
433 
345 
9040 
200 
~17 

306 
18900 
1360 
7750 
16900 
1360 
3000 

22800 
12500 
2590 
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Average 

31.5 
40.3 
206 
323 
60S 
429 
48.2 
22.6 
222 
469 
761 
8.8 

3008 
3640 
317 
12.2 
220 

5372 
12.7 
2269 
6613 
17490 
14968 
45.5 

296 
1.7 

52.5 
1466 

200 

138 

14.7 
206 
117 

3391 
63.6 
196 

113 
7155 
431 
2333 
6031 
636 
1223 
8039 
5438 
904 
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LWG 
Lower Willamette Group 

Table A-8. Results for Round 2A Archived Core Sediment Field Replicate Samples. 

Portland Harbor RIfFS 
Round 2A Archived Core Sediment Data Report 

Appendix A 

May 8, 2006 

DRAFT 

Field Replicates 
Analyte Group/Chemical Name 

PCB041 & 064 &071 &072 
PCB042 & 059 
PCB043 &049 
Pcn048 &075 
PCB052 &069 
PCB056 &060 
PCB061 &070 
PCB066 &076 
PCB084 &092 
PCB085 & 116 
PCROR7 & 117 & 12~ 

PCB088 &091 
PCB090 & 101 
PCB095 & 098 & 102 
PCBI06 & 118 
PCBI07 & 109 
PCBI08 & 112 
PCB111 & 115 
PCB128 & 162 
PCB132 & 161 
PCB133 & 142 
PCB134 & 143 
PCB138 & 163 & 164 
PCB139 & 149 
PCB146 & 165 
PCBI5~ & 160 
PCB182 & 187 
PCB196 &203 
Polychlorinated biphenyls 

PCB Homologs 
Dichlorobiphenyl 
IIeptachlorobiphenyl 
Hexachlorobiphenyl 
Monochlorobiphenyl 
Nonachlorobiphenyl 
Octachlorobiphenyl 
Pentachlorobiphenyl 
Tetrachlorobiphenyl 
Trichlomhiphenyl 

PCDD/Fs 
1,2,304,6,7,8-Heptach1orodibenzofuran 
1,2,304,6,7,8-Heptach10rodibenzo-p-dioxin 
1,2,304,7,8,9-Heptachlorodibenzofuran 
1,2,304,7,8-Hexachlorodibenzofuran 
1,2,304,7,8-Hexachlorodibenzo-p-dioxin 
1,2,3,6,7,8-Hexachlorodibenzofuran 
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 
1,2,3,7,8,9-Hexachlorodibenzofilran 
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 
1,2,3,7,8-Pentachlorodibenzofuran 
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 
2,3,4,6,7,8-Hexachlorodibenzofuran 
2,3,4,7,8-Pentachlorodibenzofuran 
2,3,7,8-Tetrachlorodibenzofuran 
2,3,7,8-Tetrachlorodibenzo-p-dioxin 

Unit 

pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 

pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 

pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 

Number 
Collected 

4 
4 

4 

4 

4 

4 

4 
4 
4 
4 
4 

4 

4 

4 

4 

4 

4 
4 
4 
4 
4 

4 

4 

4 

4 

4 

4 
4 
4 

4 

4 

4 

4 

4 
4 
4 
4 
4 

6 

6 

6 

6 
6 
6 
6 
6 

6 

6 

G 

6 

6 

6 
6 

Number 
Detected 

4 
4 

4 

4 

4 

4 

4 
4 
4 
4 
4 

4 

4 

4 

4 

4 

4 
4 
4 
4 
4 

4 

4 

4 

4 

4 

4 
4 
4 

4 

4 

4 

4 

4 
4 
4 
4 
4 

5 
6 

4 

5 
5 
5 
6 
2 
6 

5 
3 
4 

5 
6 

DO NOT QUOTE OR CITE 

RPD 
Above 50 

This document is currently under review by CS EPA 

Minimum Maximum 

2900 
842 

4130 
661 
5580 
1650 
4380 
2820 
3200 
777 
1340 
1320 
4910 
6810 
2950 
392 
344 
9204 
453 
835 
306 
335 

3800 
3810 
1180 
323 

3000 
1010 

162000 

652 
15900 
22000 
78.6 
356 

4130 
32900 
34100 
7SRO 

2.1 
7.1 

0.22 
0045 

0.049 
0.16 
0.31 
0.20 
0.14 
0.20 
0.24 

0.088 
0.17 
0.25 
0.30 

47700 
15300 
53800 
7650 

62400 
28700 
50600 
42800 
18400 
6940 
13100 
8150 

31000 
29600 
27800 
2250 
2360 
1410 
2870 

7900 
1550 
1320 

29300 
30900 
9160 
2270 

18200 
6290 

1100000 

56000 
107000 
152000 
2550 
2380 

23500 
232000 
456000 
noooo 

8804 
202 
4.9 
15.2 
1.1 
7.0 
6.8 

0.25 
2.6 
6.9 

0.75 
1.3 
2.5 
2.1 

0.30 

Average 

16628 
5276 

20173 
2865 

22835 
9208 
17568 
14395 
8083 
2597 
~1~1 

3230 
16078 
14203 
12040 
1080 
922 
459 
1816 
4541 
718 
874 

15275 
13770 
3665 
13~~ 

7225 
2858 

497250 

19333 
43800 
75500 

841 
1682 

10748 
102600 
160700 
R079~ 

33.3 
77.8 
2.6 
6.6 

0.50 
204 
2.9 

0.23 
1.2 
2.1 

0048 
0.73 
1.2 
1.0 

0.30 
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LWG 
Lower Willamette Group 

Table A-S. Results for Round 2A Archived Core Sediment Field Replicate Samples. 

Portland Harbor RIIFS 
Round 2A Archived Core Sediment Data Report 

Appendix A 
May S, 2006 

DRAFT 

Field Rel.!licates 
Analyte Group/Chemical Name Unit Number Number RPD 

Collected Detected Above 50 

PCDD/F Homologs 
Heptachlorodibenzofuran homologs pgig 6 6 
IIeptachlorodibenzo-p-dioxin homologs pgig 6 6 
Hexachlorodibenzofuran homologs pgig 6 6 
Hexachlorodibenzo-p-dioxin homologs pgig 6 6 
Octachlorodibenzofillan pgig 6 4 
Octachlorodibenzo-p-dioxin pgig 6 6 
Pentachlorodibenzofuran homologs pgig 6 6 
Pentachlorodibenzo-p-dioxin homologs pgig 6 5 
Telrachlorodihenzofuran homologs pgig 6 6 
Tetrachlorodibenzo-J2-dioxin homololls J211ill 6 6 

DO NOT QUOTE OR CITE 
This document is currently under review by CS EPA 

Minimum Maximum 

3.0 256 
15.2 497 
3.2 117 
2.1 4S.7 
3.0 233 

60.9 2129 
2.9 48.5 

0.22 8.1 
3.0 20.0 

0.13 6.1 

Average 

92.2 
174 

43.S 
20.7 
121 
877 
17.7 
3.1 
9.2 
2.1 
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Viewing .ZIP: 2006-05-08 DRAFT R2A_ARCHSED DATAREP_APPB.ZIP 

Length ~lethod Size Ratio Date Time CRC-32 Attr Name 

5889KB DeflatN 1077KB 81.8% 02/09/2006 11:28a 326e66e3 -a-w- SCRA_R2aArchSubsurfaceSed 20060209.x1s 

5889KB 1077KB 81.8% 1 
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